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DMeription 

Background of the Invention 

5 [0001] Hydrogenation, fractionation and interesterification are the most common processes utilized within the fats 
and oils industry to modify the chemical and/or physical properties of conventional triglyceride fats or other lipids to 
Improve their utility and functionality, e.g. to modify melting points, increase hardness or the solid fat content, increase 
oxidative stability, etc. These processes may be used Individually or can be combined to produce fats and oHs with 
very specific characteristics. When employing these processes to Increase hardness or the solid fat content In the 

10 simplest of tenms, these processes rely on the reduction of unsaturation or the Increase of saturation and/or the for- 
mation of trans fatty adds. 

[0002] Considerable attention has been drawn in recent years to the relatively high total fat, saturated fat and trans 
fat content of the typical diet. 

[0003] Related health issues which have been greatly publicized are elevated cholesterol levels and low HDULDL 
15 cholesterol ratios reportedly resulting from ingestion of saturated fats and cholesterol. And, in addition to saturated 
fets, some reports have implicated trans fatty adds, which are generated when liquid oils are partially hydrogenated 
to increase their solid fat content 

[0004] Phytosterols are sterols found in plants. WhHe these compounds have long been touted for their cholesterol 
lowering effects, they tend to be very high melting compounds (melting points around 15(^0), and they are diffteuft to 
20 formulate into consumer food products due to poor solubility in fats and immiscibility In water. This solubility problem 
has been partially mitigated by esterificatlon of the sterol. Nevertheless, this still limits use of sterols to food oompositlons 
with moderate to high fat contents. 

[0005] U.S. Patent No. 5,156,866 disdoses sterols used In chewing gums. An emulsHier Is added to decrease vis- 
cosity. 

25 [0006] U.S. Patent No. 5,445,81 1 is directed to phytosterols used in an olHn-water emulsion intended for Intravenous 
administration as a contrasting agent for vtsibilizing the presence of tumors. Synthetic emuistfiers of the type normally 
used for preparing oiHn-water emulsions are said to be of particular interest. The weight ratio between emulsifler and 
cholesterol or phytosterol can range between 1 :1 and 1 :2. In Example 2, 0. 6g cholesterol is used per 100 ml of mixture. 
The mixture is homogenized and autoclaved at 1 21 ""C. In Example 1 , 1 2g of cholesterol are used and the mean particle 

30 size of the emulsion is 0.25 mu m. In Example 6, 1 .5g of cholesterol per 100ml mixture are used. It is said that tiie 
mean size of the emulsion particles will preferably be beneath 1 mu m. 

[0007] U.S. Patent No. 5,244,887 is direded to the use of plant stands to reduce cholesterol absorption from foods. 
It Is said that the greatest effisctiveness Is obtained when the stands are evenly distributed in finely divided fbrm through- 
out tiie food produd or beverage. This can be accomplished by dissolving the stands in a solubllizing agent such as 

35 vegetable oil. monoglyceride, diglycerides, tocopherols, and mixtures tiiereof and making suspensions or emulsions 
of the solubilized stanols in carriers such as water, alcohol, polyols and otiier edible compounds or by suspension of 
the stanols in an emulsion. Solubllizing agents such as monoglycerides and diglycerides are mentioned. A prefanred 
food additive is said to comprise. In addition to 25% stanols. 74.8% vegetable oil and tocopherol. The compounds of 
tiie invention are used as food additives to foods such as meats, eggs, and dairy products. The stands are said to 

40 remain in solution or uniformly suspended. 

[0008] U.S. Patent No. 4.160,850 mentions low fat margarine products having less than 60 wt. % fat The invention 
is direded to a shelf stable mix suitable for consumer preparation of a spreadabie butter substitute having from about 
20-80% oil and from about 10 to about 80% water. A water-ln-dl emutsifier is induded. Prefenred emulsifters are phy- 
tosterols. In preparing the solid form of the mix. the emulsifier and hard fat having a melting point of from about 29°C 

4S to about 66"* C are formed together as a mixture and solidified. The emulsifier is then added to the melted fat and mixed 
until a dear solution is obtained. 

[0009] U.S. Patent No. 3,865,939 is direded to edible cooking and salad oil compositions having enhanced hypoo- 
holesterdemic properties Induding plant sterols. The limited solubility of plant sterols in any solvent system is noted. 
A solubllizing agent to solubilize the plant sterol in the oil is seleded from the group consisting of fatty adds, monoesters 
50 of fatty adds with polyhydric alcohols and alkanols. The invention is said also to contemplate peanut butter, mayonnaise, 
ice cream and margarine spreads. A solubilizing agent may be seleded from a group Induding simple esters of fotty 
adds such as monoglycerides. 

[0010] U.S. Patent No. 5,502.045 is direded to a beta-sltostanol fotty acid estor or mixture ttiereof which lowers 
cholesterol levels. In Example 5 a beta-sltostand ester mixture is added to tiie fatty part of a conventional soft marga- 
55 rine. 

[001 1] Ong. U.S. Patent No. 4,195,084 is directed to a pharmaceutical preparation comprising a taste-stable aqueous 
suspension of tall oil sitosterols. 

[001 2] Beta sitosterd Is described as being tiie most effective of the sterols for towering serum cholesterol. Because 
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of certain physical properties of the sterols, it is said not to have been practical to provide a pharmaceutical suspension 
for oral administration which contains much more than 20 w/v of sitosterols. It is said that in order for sitosterols to be 
the most effective in lowering serum cholesterol the medicament must reach the gastrointestinal tract in a finally divided 
dispersed state. 

5 [001 3] Ong also reports that sitosterols do not lend themselves readily to incorporation into an aqueous preparation 
for oral administration that has a pleasant mouthfeel. 

[0014] The Ong invention is directed to an aqueous pharmaceutical suspension comprised of finally divided tall oil 
sitosterols, a pharmaceutically acceptable chelating agent, sodium carboxymethylcellulose, sorbitol, a phannaceuti- 
cally acceptable surfactant, simetiiicone and water. The product is said to have an acceptable taste and mouthfeel that 

10 does not change over an extended storage period. 

[0015] The pharmaceutical suspension of Ong may contain up to about 25 w/v of finally divided tall oil sitosterols. 
At about 20% tall oil sitosterols, the suspension is said not to be excessively viscous and is relatively easy to pour, 
having both good physical and chemical stability. A tall oil sitosterols preparation is said to develop no taste change 
after one year of shelf storage as compared with bitter taste development within two weeks at room temperature for a 

f 5 suspension of tall oil sitosterols not within the Ong Invention. It is said that tall oil sitosterols are very hydrophobic and 
stubbomly resist wet wetting. Vigorous continuous agitation is said to be required to disperse the tall oil sitosterols in 
the vehicle. 

[0016] The Ong phytosterol are said to be ground to a mean particle size of 25 microns or below by use of an air 
mill, high energy hammermill or air filtration mill under refrigeration or through the use of finely ground dry ice. 

20 [0017] EP 289 636 discloses an emulsified or solubilized sterol composition wherein the sterols are emulsified or 
solubilized in an aqueous solution of polyhydroxy compounds containing sucrose fatty acid esters and/or polyglycerol 
fatty acid esters or liquid polyhydroxy compounds. A considerably high shelf stability is said to result and the invention 
is said to be extremely useful in various products including food, cosmetics, dmgs and agricultural chemicals. 
[0018] Sterols are described as high melting compounds which are hardly soluble in water and have a melting point 

25 of approximately 1 50<'C. It is said to be difficult to obtain a stable, emulsified or solubilized composition. Betasitosterol 
is mentioned among the sterols which may be used in the '636 invention. 

[0019] The compositions are prepared by. for example, adding sucrose ester and/or polyglycerol fatty acid ester to 
an aqueous solution of polyhydroxy compound, heating the mixture to 50 to 60°C. adding powdery sterols, stimng the 
obtained mixture at 50-90''C to dissolve the sterols and diluting the obtained solution if required. The compositions are 
30 said to show stable emulsification or solubilization without causing any separation of the sterols. 

[0020] CA-A-2,091.152 discloses the preparation of suspensions of colloidal solid lipid particles of predomlnantiy 
anisometrical shape with the lipid matrix being in a stable polymorphic modification and of suspensions of micron and 
submicron particles of bioactive agents. The matrix can be formed of for example sterols. 

[0021] "Effect of Plant Sterols on Lipids and Attierosclerosis". Pollack, O.J.. Pharmac. Then. 31. 177-208 (1985) is 
35 reported in U.S. Patent No. 5.244,887 as suggesting the inclusion of plant sterols such as betasitosterol in such foods 
as butter and margarine to counteract not only the cholesterol in butter, but all other dietary cholesterol and cholesterol 
from non-dietary sources available for absorption and reabsorption. 

Summary of the Invention 

40 

[0022] Therefore the invention relates to a food selected from the group consisting of water-continuous spreads, fat 
continuous spreads, bicontinuous spreads, dressings, beverages, dairy products, milk, cheese, yoghurt, non-dairy 
coffee whiteners. confections and ice cream comprising an aqueous dispersion or suspension comprising 

45 a) one or more high melting lipids having a mean size of 15 microns or lower, and 

b) a non-sterot emulsifier, the w/w ratio of emulsifier to high melting lipid in said aqueous phase being less than 1 :2. 

wherein the high melting lipids impart structure to the food. 

[0023] The present invention is directed to the discovery that phytosterols and oUier high melting lipids can be used 
50 to impart stmcture to water and fat continuous spreads and other products including aqueous phases. As mentioned 
above, U.S. Patent No. 3,865,939 discloses the well known difficulties in solubilizing plant sterols in any solvent system. 
[0024] In the present invention, an aqueous dispersion of phytosterol or other high melting lipid is formed which is 
finely dispersed and stable, wherein the phytosterols or other high melting lipid serve to structure the aqueous disper- 
sion. This is particularly useful in water and fat continuous spreads and other food systems or compositions, wherein 
55 tiie aqueous phase is sUtictured by the phytosterol or other high melting lipid. 

[0025] By using phytosterols or ottier high melting lipids as structuring agents, it is possible to avoid or minimize the 
use of saturated fat and other traditional structure-imparting ingredients in food products. For example, the presence 
of conventional thickeners such as gelatin and xanthan gum can be minimized or avoided. Moreover, even the Inclusion 
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of partially liydrogenatdd fat which generally include tans fatty adda, can be avoided by use of phytosterols or other 
high melting lipids as stmcturing agents. At the same time, an added benefit where phytosterols are used is the reported 
cholesterol lowering effect of phytosterols. An even further benefit is the reduced calories which result from using high 
melting lipids as structuring agent since phytosterols and some other high melting lipids are barely or completely non- 
5 digestible. 

[0026] Although a partioulariy advantageous use of the aqueous dispersions of the Invention is in the preparation of 
water continuous low or no fat spreads, other food products can benefit from inclusion of the aqueous dispersions or 
suspensions according to the invention. These include fat continuous spreads which may be either vegetable oU or 
butler fat based, bi-continuous spreads, dressings, beverages, dairy products, such as milk, cheeses, yogurt, non- 

10 dairy coffee whiteners, beverages, ice cream, and confections such as candy or chocolate. 

[0027] The aqueous dispersions are useful as such in the preparation of foods and other products. Indeed, with the 
dispersions and process of the invention, it is possible to make very concentrated phytosterol dispersions or suspen- 
sions, which have a number of important functional uses such as stmcturing, bodying and bulking agents, and whit- 
ening/opacity providers, especially in reduced and low fat foods. 

15 [0028] The phytosterols and other high melting lipids are preferably present in the dispersion or suspension as very 
finely divided particles having a size of 1 5 microns or less, preferably 1 0 microns or less. The dispersion or suspension 
also include a non-phytosterol emulsifier. The incluston of a non-sterol emulsifier may be omitted where sterols have 
been esterified with highly hydrophilic compounds such as citric add, tartaric add. for example. Such a chemical mod- 
ification to phytosterols or other sterols would preclude the need to use a separate emulsifier of the type such as mono 

20 and digtyceride and polysorbate 60 In preparing the dispersion or suspension. The weight to weight ratio of emulsifier 
to phytcmterol or other high melting lipid in the aqueous phase is less than 1:2, preferably less than 1:2^5, most 
preferably less than 1:3. Moreover, the aqueous phase dispersion or suspenston according to the inventton need not 
to indude a large amount of triglyceride fat or other non-high melting lipid. However these non-high melting lipids can 
be present as well. If present the weight to weight ratio of non-phytosterol, non-high melting lipid to phytosterol or other 

25 high melting lipid in the aqueous phase is preferably less than 1 :6. more preferably less than 1 :8. Preferred phytosterols 
are Beta sitosterol, campesterol, stigmasterol, brasslcasterol and ergosterol. 

[0029] A particutariy advantageous use of the aqueous dispersions of the invention is in an oil-in-water-in-oH spread. 
In such spreads, the phytosterols or other high melting lipids are preferably used to structure both the continuous oH 
phase (external phase) and the dispersed aqueous phase. It has been found that such spreads induding a continuous 
30 oil phase having phytosterols or other high melting lipids, a dispersed aqueous phase having phytosterols or other high 
melting lipids and a second oil phase dispersed in the aqueous phase have a reduced tendency toward oil separation 
and therefore an increased product stability. Preferably the continuous fat phase comprises from 0.5 to 5 wt. % phy- 
tosterol or other high melting lipid and the disperaed aqueous phase comprises from 2 to 1 5 wt. % phytosterol or other 
high melting lipid. 

35 [0030] The aqueous disperatons or suspensions of the invention are preferably prepared by melting the phytosterol 
(or other high melting lipid) and the emulsifier and dispersing the moiten phytosterol (or other high melting lipid) and 
emulsifier in water under shear. While not wanting to be limited by theory, it is believed that the step of melting the high 
melting phytosterols with surfactant prior to disperaing in water with or without surtadant contributes importantly to the 
ability to prepare a very fine disperaion with the use of high shear mixing or homogenization of the phytosterol or other 

40 high melting lipid. Preferably the phytosterols or other high melting lipid in the present process and disperaions have 
been reduced to a size of 15 microns or lower, preferably 10 microns or k>wer. 

Detailed Description of the Invention 

45 [0031] The high melting lipid of the invention is preferably a phytosterol, i.e. plant sterols, such as alpha sitosterol, 
beta sitosterol, stigmasterol, ergosterol and campesterol, alpha spinosterol and brassiciasterol. Although the foregoing 
are some of the more important phytosterols. at least 44 phytosterols have been identified and it will be apparent to 
one of ordinary skill that many of these will be appropriate fbr the present Invention. Phytosterols are identified In bean 
(1 993) phytosterols in "Advances in Lipid Research", pages 1 93-21 8. Paoletti, and Kiritchevsky, (Eds) Academic Press, 

so NY, the disclosure of which is incorporated herein by reference. The disclosure of "Effed of Plant Sterols on LIpWs and 
Atherosderosis", Pollack, O.J., Pharmac. Ther., 31. 177-208 (1985) menttoned above is also incorporated by reference 
herein. 

[0032] Many sources of phytosterols are known. Among sources are disdosed in Pollak "EffiMf of Plant Sterols on 
Serum Lipids and Atherosclerosis", Pharm. Ther. Vol. 31, pp. 177-208. 1985. the disdosure of which is hereby incor- 
S5 porated by reference. See espedally Table 7 on page 202. Among the more important sources are rice bran, com 
bran, com germ, wheat germ oil. com oil. safRower oil. oat oil. olive oil. cotton seed oil. soybean oil, peanut oil. black 
tea, orange juice, valenda. green tea, Cotocsia, kale, broccoli, sesame seeds, shea oils, grapeseed oil. rapeseed dl, 
linseed oil, canda dl. tall oil firom wood pulp and other resinous oil from wood pulp. 
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[0033] While particular benefit is obtained when the invention is used to emulsify or solubilize phytosterols or their 
esters, especially those which have been shown to have a cholesterol lowering benefit, zoosterols, fungal, algeal and 
microbial sterols, and other high melting sterols and other lipids may also be used, as appropriate. Among the known 
zoosterols are cholesterol, 24-methylene-cholesterol, 7,22-dehydroxycholesterol and desmosterol. 
5 [0034] It will generally be desirable to employ high purity and practical grade sterols and other high melting lipids 
which are suitable for ingestion by humans. 

[0035] In addition to zoosterols, phytosterols and other sterols, it is believed that the present invention may be used 
advantageously with other high melting, water insoluble lipids. The high melting, water insoluble, sterols and other 
lipids of the Invention have a melting point within the range of 75-200**C. Especially preferred are lipids with melting 

10 points of 1 00-200'*C, and especially from 1 25-1 75*'C. 

[0036] Other classes of high melting lipids, in addition to the sterols, which may be used herein are the waxes in 
particular, carnauba wax, bees wax, waxes and wax esters from vegetable oil sources, but also sterols, sterolesters, 
stanols, stanolesters, hardened vegetable oils, saturated triglyceride firactions of vegetable oils, mono- and diglycerides 
can be used. The phytosterols however are the preferred materials. 

t5 [0037] Melting point may be measured by known methods such as the AOCS capillary tube method and/or the 
Thomas-Hoover Uni-Melt melting point apparatus, ex. Thomas Scientific, Swedesboro. N J 

[0038] The invention is used to greatest advantage when employing phytosterols and other sterols which have not 
been esterified. Phytosterols which have been esterified are more readily dissolved in oil phases and do not face to 
as great an extent the problem of solubilization and dispersion in food products having continuous fat phases. However, 

20 it may be appropriate under certain circumstances to utilize esterified phytosterols and other high melting lipids, so 
long as they are high melting, immiscible in water and fall in the desired melting temperature range of 75-200PC. 
[0039] White the invention has been described as being particularly relevant to sterols, the invention may also be 
applied to their hydrogenated counterparts, such as phytostanols and to other chemically modified sterols. Chemical 
modifications include in addition to complete and partial hydrogenation. esterification. Including interesterification. Ex- 

25 amples of phytostanols include campestanol, 22.23 dihydrobrassicastanol, beta-sitostanol and clionastanot. Fatty acids 
esterified to the sterols include long and short chain fatty acids, i.e. C^-C22. 

[0040] The phytosterols or other high melting lipids will suitably comprise about 1 to about 75% of the aqueous 
dispersions, preferably from 5 to 40 wt. %. However for other applications other amounts can also be used. 
[0041] Many emutsiflers may be used to disperse the phytosterols or other high melting lipids. Preferred emulsifiers 
30 include polyglycerol esters and tweens, especially polysorbate 60. Other examples of emulsifiers which may be used 
include mono- and diglycerides, e.g., Myverol 18-04 available from Quest International. Hoffman Estates. III., sodium 
stearoyi lactylate, and polysorbates. Most preferred are oil-in-water emulsifiers. 

[0042] The aqueous dispersions according to the invention may include, in addition to the phytosterols or other high 
melting lipids, ingredients such as the following: water, salt, flavors, preservatives, gums, starches, gelatin, milk and 
35 milk protein, colors, acidulants such as citric acid. Obviously, the aqueous dispersion may contain Ingredients destined 
for the ultimate food product to be prepared from the dispersion. 

[0043] The aqueous phytosterol and other high melting lipid dispersion of the invention may be concentrated by 
centrifugation, decantation, evaporation or other methods. 

[0044] The concentration of the phytosterols or other high melting lipids in the aqueous dispersion can range from 
40 0.1 to 99 wt. %, especially from 5 to 75, more particularly from 10 to 50. 

[0045] As indicated above, a preferred method of preparing the aqueous dispersion involves mixing molten phyto- 
sterol or other high melting lipid together with molten surfactants in water. Preferably the surfactant level in the molten 
phytosterol phase is 1-20 wt. %. Alternatively, the molten surfactant can be incorporated separately into the aqueous 
phase. 

45 [0046] A bicontinuous spread can suitably be made by dispersing a liquid oil into an aqueous dispersion of high 
melting lipid to form a first dispersion and then dispersing said first dispersion into a high melting lipid-containing oil 
phase. In that instance a product is made, wherein the continuous oil phase comprises 1-25 wt.% high melting lipids, 
the aqueous phase comprises 1-25 wt.% of one or more high melting lipid and the continuous oil phase comprises 
25-95 wt. % of the spread and the internal oil phase comprises from 0 to 70 wt. % of the spread, the aqueous phase 

50 comprising 0 to 75 wt. % of the spread. 

[0047] Among the foods in which the dispersions of the invention can provide structuring include water continuous 
spreads, fat continuous spreads, bicontinuous spreads, dressings, drinks, dairy products (such as milk, yogurt, cheese, 
cream cheese) dry mixes, powdered non-dairy coffee whiteners, milkshake mixes, confections, ice creams, instant 
milks, cake mixes and other food and pharmaceutical preparations. 

55 [0048] As indicated above, the aqueous dispersions can be used to structure water continuous spreads or oil-in- 
water-in-oil spreads. In such case, the phytosterols preferably are present to structure both the continuous oil external 
phase and the dispersed aqueous phase. 

[0049] Although not required, if desired the aqueous dispersions of the invention can be used In conjunction with 
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other stnicturing agents in the spreads and other (bod products of the piBsent invention. Such structuring agents include 
the mesomorphic phases of edible surfactant disclosed in WO 92/09209. the disclosure which is incorporated herein 
by reference. 

[0050] Spreads according to the embodiment generally contain from less than 85% by weight of edible triglyceride 
5 materials. Suitable edible triglyceride materials are for example disclosed in Bailey's Industrial Oil and Fat Products 

(1979). In higher fat spreads, the level of triglyceride material will generally be more than 60% and less than 80%. 

preferably from 70 to 79% by weight. In spreads of reduced fat content the level of triglycerides will generally be from 

30-60%. more generally from 35 to 45% by weight. In very low fat spreads the level of triglycerides will generally be 

from 0-40%, for example 30%. 25%. 20% or even 10% or about 0%. Other fetty materials, for example sucrose poly- 
10 esters may be used as a replacement for part or all of the triglyceride material. Preferred water continuous spreads 

comprise 0-85 wt. % fet and 1 00-1 5 wt% continuous aqueous phase. Preferred fat continuous spreads comprise 1 5-80 

wt.% fat and 85-20 wt% water phase. 

[0051] The phytosterol or other high melting lipid material for use in spreads is preferably used at a level of from 
5-50 wt- % of the aqueous phase, more prefen^d from 10-50%. most prefenwl from 20 to 40 % by weight. Spreads 
15 may comprise additional surfactants to those used to disperse the high melting lipid, for Instance, monoglycerides and 
lecithins, ionic edible surfactant such as lactylated fatty add salts and phophatidic acid. 

[0052] The water phase of the water continuous spread can suitably contain a non-phytosterol emulsifier and high 
melting lipid in a w/w-ratio of less than 1:2. The aqueous phase can also contain a non-high melting, non-phytosterol 
lipid. In that instance the wM ratio of the non-phytosterol lipid to the high melting phytosterol is less than 1:6. The fat 

20 phase of fat continuous spreads can include structuring lipids, selected from high melting lipids and not high melting 
lipids. The high melting lipids preferably being phytosterois. In addition to the above mentioned ingredients, spreads 
in accordance with the invention may optionally contain further ingredients suitable for use in spreads. Examples of 
these materials are gelling agents, thickening agents, sugars, eg sucrose or lactose, or other sweetener materials. 
EDTA. spices, salt, bulicing agents, flavoring materials, coloring materials, proteins, adds etc. Suitable biopotymer 

25 materials which may be induded in spreads Include, for example, miJk protein, gelatin, soy protein, xanthan gum. locust 
bean gum, hydrolyzed starches (for example PaseniSA2 and N-oil). and microcrystalline cellulose. Other gelling and 
thickening agents which may be used indude but are not limited to carrageenan, pectin, gellan gum. agar, guar, alginate, 
maltodextrin, native and modified starches, and pregelatinized starches. Appropriate aqueous and fat phase ingredi- 
ents are found in Cain et at. US Patent No. 4.917,915 and Norton et al. US Patent Nos. 5,194.285 and 5.151.290. the 

30 disdosures of which are hereby incorporated by reference. 

[0053] Various sources for the gelling agents include plants, induding marine plants, microorganisms, and animals. 
The amount of biopolymer. if any. in spreads of the invention is dependent on the desired degree of gelling and the 
presence of other ingredients in the composition. The amount of gelling agent may lie between 0 and 30%. mostly 
between 0.1 and 25% based on the weight of the aqueous phase of the spread. If hydrolyzed starches are present 

35 their level may be from 2-20%; other gelling agents may be used at levels of up to 10%. mostly 1-7%. most proferred 
2-5% all percentages being based on the weight of the aqueous phase. Particularly preferred are combinatfon of say 
2-15% hydrolyzed starch and 0.5-5% of other gelling materials, espedally gelling materials including gelatin. 
[0054] In addition to or in combination with the above, the aqueous phase of spreads or other fbods may indude the 
following ingredients: dairy ingredients such as buttermilk, skim milk, milk, salt, acidulants, such as lactic acid and citric 

40 acid, butter, yogurt, whey, caseinate, milk proteins, vegetable proteins, vitamins and preservatives such as potassium 
sorfoate and sodium benzoate. 

[0055] The balance of the spread composition is generally water, which may be incorporated at levels of up to 99.9% 
by weight, more general from 1 0 to 98% . preferably from 20 to 97% by weight. Spreads according to the invention may 
be fat and/or water continuous. 

45 [0056] Where the spread or other food product of the invention includes a fat phase, the composition of the fotty 
phase preferably comprises one or more vegetable oils, preferably sunflower oil, soybean oil. rapeseed oil, canoia oil, 
com oil. peanut/groundnut oil and the like. Although not generally preferred, If desired, dairy and other animal fet may 
also be used. Dairy, other animal fet sources and miscellaneous fet sources indude milk (milk fet). buttermilk, fish oil. 
lard and tallow. If desired, the fat may be hydrogenated, fractionated and/or interesterified, but again it will usually be 

50 less desirable to indude hydrogenated fet, which will be saturated and which may include trans fetty acids. 

[0057] While the fat that is applied in these fat based food produds can be any fet, such as dairy fet and/or vegefeble 
fet, if fet is present, for health reasons the use of one or more vegefeble fat sources is preferred. In particular, the use 
of liquid fats is preferred. The fat can be one single fet or a blend. The use of fet compositions comprising a considerable 
amount of PUFA (poly unsaturated fetty add) rich triglycerides in addition to the use of the sterol/sterol ester mixture 

55 Is in particular considered highly benefidal. For example, oils of sunflower, safflower. rapeseed. linseed, iinofe and/or 
soybean can be used in a preferred embodiment. Also the fet compositions mentfoned in Netheriands patent documents 
no. 

NL 143115, NL 178559, NL 155436, NL 149687, NL 155177, European patent documente EP 41303, EP 209176. EP 
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249282, and EP 470658, the disclosures of which are incorporated by reference herein, are highly suitable. 
[0058] If a fat blend is used, It Is prefenred that it comprises at least 30%, and more prefen-ed at least 45% of poly- 
unsaturated fatty acid moieties, based on the total weight amount of the fat In the fat based food product. So a strong 
effect on the cholesterol lowering effect is obtained if use is made of an optimal ratio of sterol and sterol-esters as set 
5 forth in this application in a food product in which a fat blend comprising at least 30 wt. % of PUFA rich triglycerides Is 
used. 

[0059] Where butterfat is used for preparing spreads of the invention, or where the spreads are butter, it is preferred 
that the amount of phytosterol is in the range of 5-1 5%. preferably 10-1 5%. As the consumption of butter is considered 
less beneficial for consumers health, the present Invention Is In particular suitable for making butter or butter-melanges 

10 containing spreads, as the negative effect associated with the butter consumption can be minimized or even reversed. 
[0060] Generally, dressings or mayonnaise are oil in water emulsions. The oil phase of the emulsion generally is 0 
to 85% by weight of the product. For higher fat products the level of triglycerides is generally from 60-85%, especially 
from 65-80% by weight. For salad dressings the level of fat is generally from 1 0-60% . more preferred from 1 5 to 40%. 
Low or no-fat containing dressings may for example contain triglyceride levels of 0. 5, 10 or 15% by weight. 

15 [0061] Other fatty materials such as for example polyol fatty acids ester may be used as a replacement for part or 
all of the triglyceride materials in the dressings or other foods of the invention. 

[0062] The level of edible surfactant material in the dressing will generally be from 0.1 to 15%. more preferred from 
1-10%, most preferred from 2 to 8% by weight. Preferably the level of nonionic edible surfactant is from 0.1 to 15%. 
more prefen-ed, 0.5-10%, most preferred 1 to 8% by weight. Especially preferred are monoglycerldes as nonionic edible 
20 surfactants. Preferably the level of ionic edible surfactant is fomri 0 to 5%, more preferred 0.05 to 2%. most prefenred 
0.1 to 0.5% by weight. 

[0063] Dressings are in general low pH products with a preferred pH of from 2-6, more prefen-ed 3-5, for example 
about 3.5. For the use in dressings the preferred anionic is the diacetyl tartaric ester of monoglycerldes (in the examples 
Admut DATEM 1935 ex. Quest Int. has been used). Also an anionic phospholipid such as phophatidic acid can be 
25 applied. 

[0064] In addition to the above mentioned ingredients dressings in accordance with the present invention optionally 
may contain one or more other ingredients which may suitably be incorporated into dressings and/or mayonnaise. 
Examples of these materials are emulslfiers, for example egg-yolk or derivatives thereof, stabilizers, acidifiers, biopol- 
ymers. for example hydrolysed starches and/or gums or gelatin, bulking agents, flavors, coloring agents etc. The bal- 
30 ance or the composition is water, which could advantageously be Incorporated at levels of from 0.1-99.9%. more pre- 
ferred 20-99%, most prefen-ed 50 to 98% by weight. 

[0065] The dispersions of the invention are useful as natural, non-caloric multifunctional ingredients in a wide range 
of food and pharmaceutical products. The aqueous phytosterol dispersions according to the invention can be used as 
hypocholesterolemic agents, as a non-caloric bulking agent, as a structuring and thickening material, as coloring. 
35 clouding and or opacity ingredients, as a high melting carrier for flavors, colors and other materials In a broad spectrum 
of food and pharmaceutical preparations. The phytosterols or other high melting lipids can also be used as high melting 
encapsulation materials. 

[0066] Owing to their structuring functionality, the phytosterols and other high melting lipids can be used to replace 
fat structuring methods such as hydrogenatlon, interesterification, and use of natural hard fats such as tropical oils 

40 and/or animal fats. The aqueous phytosterol or high melting lipid dispersions can be used to replace conventional 
water structuring agents, as well, such as proteins, carbohydrates, gelatins and other thickeners and stabilizers. Elim- 
inating partially hydrogenated fats removes trans fatty acids and reduces saturated fatty acids and calories. Moreover, 
the elimination of hydrogenated fats reduces the perception that the products are somehow "unnatural." 
[0067] Shear can be generated In preparation of the dispersion of the invention by using, eg a turbo mixer, a colloid 

45 mill, a ball mill, a homogenizer or other mechanical or sonic devices. 

[0068] The particle size measurements may be perfomied by using a Coulter LS particle size analyzer, ex. Coulter. 
Miami. FL or by Particle Sizing Systems Inc. Models 770 Accusizer and Nicomp 370. Santa Barbara, CA, 
[0069] Preferably the phytosterols or other high melting lipids have a particle size of 15 microns or lower. Preferably, 
at least 90% and more preferably 100% of particle sizes fall within a range of between 10 nanometers and 50 microns. 

so [0070] Materials which are typically used Include phytosterols either pure or technical grade, either In sterol or stanol 
fonn; saturated distilled mono and diglycerides. e.g. Myverol 18-04; water; and polysorbate 60 (Tween 60). 
[0071] Unless stated othenwise or required by context, the temns "fat" and "oil" are used interchangeable herein. 
Where a phase is said to constitute essentially the entire product. It Is meant that such phase constitutes at least 98 
wt %, especially more than 99 wt % of such product. 

55 [0072] Where In this application phytosterols are mentioned, phytosterols, phytostanols. or mixtures thereof may be 
used as well. Likewise, where sterols are used in this application stands are also contemplated. Thus, for Instance, 
4-desmethylsterols. 4-monomethylsterols and 4,4*-dimethylsterols, their stanol equivalents and mixtures thereof in any 
combinatk)n may all be useful. 
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. [0073] Equipment which is typically employed includes Glass Beakers 250 ml and 2000 ml; hotplate and microwave 
oven; high shear turbomixer such as a SOverson with a fine screen gram scale, convention oven to melt phytosterol 
mix at about 150**C, and centrifuge. 



5 Exanwie I 

Phytosterol Water Dispersion Process 



[0074] 

10 

1 . Melt 90g of phytosterols and lOg of Myverol 18-04 together in a 250 ml beaker. 

2. Fill each of two 2000m! beakers with about ISOOmt of water and heat to a boil in a microwave oven. 

3. Place first 2000 ml beaker with the hot water on a hotplate set fbr about 95C whtoh has been placed directly 
below the Turtx)mixer agitator shaft. 

15 4. Tum Turbomixer on and gradually increase shaft speed until water is turbulent and a good vortex has formed. 

5. Slowly add molten ( 1 50C) 90^1 0 phytosterol/1 8-04 mixture to vortex and increase Turbomixer speed to submerge 
and quickly disperse the molten mbc which will have a tendency to foam and set up quickly on the water's surface. 
Caution: Addttton of molten 90/10 mix must be controlled to keep foaming to a minimum and the temperature mix 
must not drop by more than a few degrees during this step. Reheat 90/10 mix as necessary and maintain temper- 

20 ature of water at 95C by use of the hot plate. 

6. After dispersing the first half of the 90/10 muc (about 50g) in the first beaker with 1 500 ml of hot water continue 
to mix the phytosterol dispersion for about 2 to 3 minutes at high speed. Remove the first beaker from the Tur- 
bomixer and begin dispersing the remaining 90/10 mix in the second beaker containing 1500ml of hot water. Foltew 
the same procedures and precautions. 

25 7. Allow phytosterol dispersion to separate. Decant or siphon off water layer. Taste phytosterol layen if bitterness 

exist combine the two phytosterol layers into one beaker and water wash five times using hot water and Turbomixer 
for each wash cyde. For each cycle, decant wash waster and use about 1500 ml of fresh hot wator. 
8. The washed or nonwashed pfiytosterol dispersion is concentrated in a centrifuge to a moisture level of about 
70 to 75%. Store the concentrated phytosterol dispersion refrigerated. 

30 9. A similar 90/10 phytosterol dispersion can be made by substituting 10g of polysorbate 60 for lOg of Myverol 

18-04. Same procedure and precautions apply. 

10. The dispersion process (particte size reductk>n) is facilitated by using 1% polysorbate 60 in the hot wator to 
which the molten phytosterols are added under Turbomix agitatfon. (However, use of polysoribate 60 in the water 
phase makes separatfon of the phytosterol layer more difficult and time consuming. 

35 

Typical Formulations Based on Water Dispersed Phytosterols: 



[0075] In all examples ttie phytosterol applied (Phyto) was derived from soybean and consisted primarily of Beta- 
sistosterol (45%), campesterol (27%), stigmasterol (21 %) and some minor other sterols (total 7%). 

40 

Example 2 

65% Oil w/o spread with 10% phytosterols and no trens fots 



45 Part l-Beaker with Oil Phase 



[0076] 





Sunflower Oil 


260g 


50 


100% Phytosterols-pure technical 


lOg 






270gei50C 



55 



Part ll-Beaker with Water Phase 
[0077] 



I 90/10 PhytD/18-04 Water Dispersfon (72.5% Moisture) | 122g C 200 
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(continued) 





Salt/Flavor/color 


8g 






400g Cool to 30C 


5 




and fill 



Procedure: Add Part I to Part II under Turbomixer agitation. Cool w/o emulsion in a cold water bath (larger beaker) 
while enrtulslon is under agitation. Cool down to about 30C and fill in to cup. Refrigerate. 

Example 3 

65% Oil Duplex Emulsion Spread with 10% Phytosterols & no trans fats Part I - Beaker with o/w Emulsion 
[0078] 

15 



20 



Sunflower Oil 


70g @ 20/25C. 


90/10 Phyto/18-04 Water Dispersion 


121 g@20C. 


Salt 




Polysorbate 60 


ig 




200g @ 20/25C. 



Part II - Beaker with External Oil Phase 
25 [0079] 



30 



Sunflower Oil 


188gg 


8 150C. 


Myverol 18-04 


2g^ 


g 150C. 


100% Phytosterols - pure/technical 


10g(? 


g 160C. 


Flavor/Color qs add * 










400g 



* add flavor/color when Part \ & Part II are being combined 



35 Procedure: Using Turbomixer. prepare Part I by dispersing SF Oil in the 90/10 Phyto/18-04 dispersion in which the 
Polysorbate 60 has been well incorporated. Then add the Part I o/w emulsion to the beaker containing Part II again 
by using the Turbomixer. Use a cold water bath to cool this fat continuous emulsion down to about 30C. Fill Into cups. 
Refrigerate. 

40 Example 4 

[0080] Fonmulations for 0%, 6% and 24% fat water continuous spreads with 10% phytosterols: 



45 



50 



55 



Ingredients 


0% 


6% 


24% 


90/10 PHYTO/18-04 (72.5% moisture) 


162 


162 


162 


SF oil 




24 


96 


Water (95C) 


215.95 


193.15 


122.45 


Gelatin (beef) 


5 


4.5 


4 


Starch, Remyline AP 


5 


4.5 


4 


Lactose 


4 


3.8 


3.5 


Lactic Acid 


.3 


.3 


.3 


K Sorbate 


.05 


.05 


.05 


Salt 


6.5 


6.5 


6.5 


Buttermilk Powder 


1 


1 


1 


Beta Carotene CWS 1% 


.15 


.15 


.15 


Flavor and Vitamins 


.05 


.05 


.05 
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(continued) 



Ingredients 


0% 


6% 


24% 




400g 


400g 


400g 



Preparation: Disperse gelatin and starch in the 90C water using the turt)omixer. Then add remaining ingredients under 
agitation. Add flavors/vitamins and the 90/10 Phyto/18-04 dispersion last. Cool down to 20-25C pour in cups. Refrig- 
erate. 

Example 5 

0% fat reduced calorie mayonnaise 
« town 





Control 


New 


Titanium Dioxide 


1.0 




Vinegar 120 grain 


4.5 


4.5 


Mustard Flour 


0.5 


0.5 


Food Starch Modified 


10.0 


5.0 


K Sorfoate 


0.1 


0.1 


Na Benzoate 


0.1 


0.1 


Salt 


2.0 


2.0 


Sugar 


8.0 


8.0 


Beta Carotene 


0.1 


0.1 


Natural Spice Flavor 


0.2 


0.2 


Natural Egg Flavor 


0.2 


0.2 


Phosphoric Acid 


0.2 


0.2 


Water 


73.1 


39.1 


90/10 PHYTO/18-04 Q 72.5% Moisture 




40.0 




100.6 


lOO'.O 



[0082] Preparation: Cook all ingredients other than the 90/10 Phyto/18-04 diperslon in starch cooker. Cool the cooked 
starch and add the phytosterol diperslon under mild agitation. Mill final mixture through a colloid mill. 
[0083] Formula replaces modified food starch by 50% and use of the artificial food color titanium dk)xk1e (whitening 
and opacity agent by 100%) 

40 

Example 6 

Creamy Italian Dressing 
45 [0084] 





Control 


New 


Soybean Oil 


45.0 


36.0 


Water 


40.4 


11.0 


Sugar 


4.5 


4.5 


Vinegar 120 Grain 


3.0 


3.0 


HVF Algin 


0.2 


0.1 


Buttermilk Powder 


2.2 


1.0 


Lactic Add 


0.3 


0.3 


Lemon Juice Cone 


0.4 


0.4 


Salt 


2.5 


2.5 
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(continued) 



5 



10 





V^OniTOI 


New 


Minced Onion 


0.2 


0.2 


MinrAd Garlic 


0.5 


0.5 


Xanthan Gum 


0.2 


0.1 


Red Bell Peppers 


0.2 


0.2 


MSG 


0.1 


0.1 


Spices 


0.1 


0.1 


Poiysorbate 60 


0.2 




90/10 PHYTO/18-04 Moisture 72.5% 




40.0 




lOO'O 


100.0 



Preparation: Combine ingredients under agitation and process through colloid mill. 

[0085] Fomiula eliminates use of poiysorbate 60 and reduces use of food gums by 50%, buttermilk powder use by 
50% and soybean oil usage by 20%. 

[0086] It will be apparent that for commercialization the previously mentioned process steps would be upscaled to 

the appropriate process and equipment sizes, types and standards practiced in the particular or relevant food industry. 
[0087] It should be understood of course that the specific forms of the invention herein illustrated and described are 
intended to be representative only as certain changes may be made therein without departing from the clear teachings 
of the disclosure. Accordingly, reference should be made to the following appended claims In determining the full scope 
of the Invention. 

25 

Claims 



1. A food selected from the group consisting of water-continuous spreads, fat continuous spreads, bicontinuous 
spreads, dressings, beverages, dairy products, milk, cheese, yoghurt, non-dairy coffee whiteners, confections and 

^ ice cream comprising an aqueous dispersion or suspension comprising 

a) one or more high melting lipids having a mean size of 15 microns or lower, and 

b) a non-sterol emulslfier, the w/w ratio of emulsifier to high melting lipid in said aqueous phase being less 
than 1:2, 

wherein the high melting lipids impart structure to the food. 

2. The food according to claim 1 wherein the high melting lipids have a mean size of 10 microns or less. 

3. The food according to claim 1 -2. wherein the high melting lipids have a melting point within the range of 75-200<'C. 

40 

4. The food according to claims 1-3 wherein the high melting lipids are selected from the group consisting of: 
phytosterols, phytosterolesters. sterols, sterolesters, stand, stanolesters. wax-esters, hardened vegetable oils, 
saturated tryglyceride fractions of vegetable oils, mono-and diglycerides. 

5. The food according to claims 1-4, comprising 0.1 - 99 wt.% preferably 5-75 wt.%. more preferably 10-50 wt.% of 
the high melting lipids. 

6. The food according to claims 1-5 wherein the emulsifier is selected from the group consisting of monoglycerides. 
diglycerides, polysorbates. sodium stearyl lactylate and potyglycerol esters. 



50 



55 



7. The food according to claims 1-5 wherein the emulsifier is an oil-in-water emulsifier. 

8. The food according to claims 1-5 wherein the w/w ratio of emulsifier to high melting lipid is less than 1:2.25, In 
particular less than 1:3. 

9. The food according to claims 1-5 wherein the high melting lipid is a phytosterol which is selected from the group 
consisting of Beta sitosterol, campesterol, stigmasterol, brassicasterol and ergosterol. 
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10. A food according to daims 1-5. wherein the aqueous phase dispersion or suspension also comprises a non-high 
meiting npid in a w/w-ratio to high melting lipid of less than 1 :6. preferably less than 1 :8. 

11. Food product according to claim 1. wherein the food product is a water continuous edible spread comprising a 
5 discontinuous fat phase constituting from 0 to 85 wt. % of said spread, and a continuous aqueous phase constituting 

from 15 to 100 wt. % of said spread. 

12. The spread according to claim 11 wherein 

10 a) the high meiting lipids are phytosterols and have a mean size of 15 microns or lower, and 

b) wherein the aqueous phase comprises a non-phytosterol emufsifier. and a non-high melting, non-phytosteroi 
lipid, the w/w ratio of the non-phytosteroi lipid, to the high melting phytosterol being less than 1 :6. 

13. The spread according to claims 11-12 wherein the fat phase ranges from 0 to 40 wt % of said spread, and wherein 
15 the aqueous phase constitutes from 60 to 100 wt. % of the spread. 

14. The water continuous spread of claims 11-13 wherein the aqueous phase includes from 5 to 50 wt. % high melting 
lipids. 

20 15. Food product according to claim 1 wherein the food product is an edible, fat continuous spread comprising a 
continuous fax phase constituting from 15 to 80 wt. % of said spread and a discontinuous aqueous phase consti- 
tuting from 20 to 85 wt. % of said spread. 

16. The fat continuous spread according to claim 15 wherein the fat phase Includes a structuring lipid selected from 
25 the group consisting of a) high meiting lipids and b) lipids which are not high melting. 

17. The fat continuous spread according to claims 15-16 wherein the structuring lipid is selected firom the group con- 
sisting of hydrogenated oil. or tnteresterified oil. or fractionated oils, or non-hydrogenated. non-interesterifled non- 
fractionated hardstock or hydrogenated hardstock fat. or interesterified hardstock fat or hydrogenated hardstock 

30 fat 

18. The fat continuous spread according to claims 15-17 wherein the aqueous phase includes from 5 to 50 wt % 
phytosterols. 

35 19. The fat continuous spread according to claims 15-18 wherein the fat phase includes a structuring agent selected 
from the group consisting of hydrogenated and/or esterified phytosterols, free phytosterols, waxes in particular 
waxes from aliphatic long chain fatty acids. 

20. The fat continuous spread according to claims 15-19 wherein the aqueous phase includes dispersed therein a 
40 further fat phase. 

21. The fat continuous spread according to claims 15-20 wherein the continuous fat phase comprises phytosterols. 

22. The fat continuous spread according to claims 15-21 wherein the continuous fat phase comprises from 0.5 to 5 
45 wt. % iiigh melting lipid based on the weight of the product, and the aqueous phase comprises from 2 to 15 wt. % 

high melting lipid based on the weight of the product. 
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23. A method for preparing an aqueous disper8k)n or suspension of high melting lipid according to daim 1 comprising 
mixing together a molten high melting lipid, molten surfactant, and water under shear. 

24. The metiiod according to daim 23 wherein saki shear is provided by a turbo mixer, a coQoid mill, a ball mill or a 
homogenizer. 

25. The method according to daims 23-24 further comprising concentrating tiie suspension or disperskm. 

26. A process for making a spread according to daim 1 1 comprising dispersing a liquM oil into an aqueous dispersion 
of high melting lipid to form a first dispersion and then dispersing said first dispersion into a high melting lipid- 
containing oil phase. 
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27. The process according to claim 26 wherein the continuous oil phase comprises 1-25 wt. % high melting lipids, the 
aqueous phase comprises 1-25 wt. % of one or more high melting lipid and the continuous oil phase comprises 
25-95 wt. % of the spread and the internal oil phase comprises from 0 to 70 wt. % of the spread, the aqueous 
phase comprising 0 to 75 wt. % of the spread. 

5 

28. A food according to claim 4 wherein the high melting lipid is a chemically modified sterol. 

29. A food according to claim 28 wherein the chemically modified sterol is B sitostanol. 

10 30. Food product according to claim 1 . wherein the food product is a fat based food product wherein the fat used in 
the product is a fat comprising at least 30 wt. % preferably at least 45 wt.% of PUFA rich triglycerides, calculated 
on the total weight of the fat present in the product. 

31 . Food product according to claim 1 . wherein the food product is a fat based food product wherein the fat in the food 
IS product comprises butterfot, and the total amount of phytosterol is in the range of 5-15 wt. %. 



PatentansprQche ^ 

20 1 . Lebensmittel, das aus der Gruppe bestehend aus Aufstrichen mit kontinuierlicher wal^riger Phase. Aufstrichen mit 
kontinuierlicher Fettphase, Aufstrichen mit zwei kontinuierlichen Phasen, Dressings. Getrinken, Milchprodukten. 
Milch. Kase. Joghurt, Nicht-Milch-Kaffeeweiliern. Konfekt und Speiseeis. die eine waBrige Dispersion Oder Sus- 
pension umfassen, ausgewdhit ist. umfassend 

25 a) ein oder mehrere hochschmelzende Lipide, die eine mittlere Grd&e von 1 5 ^m oder weniger haben. und 

b) einen Nicht-Sterol-Emulgator. wobei das Gew./Gew.-Verhaltnis Emuigator zu hochschmelzendem Lipid in 
der wa&rigen Phase kleiner als 1:2 ist und wobei die hochschmelzenden Lipide dem Lebensmittel Struktur 
verieihen. 

30 

2. Lebensmittel nach Anspruch 1 . dadurch gekennzelchnet, daft die hochschmelzenden Lipide eine mittlere Grd&e 
von 10 Jim Oder weniger haben. 

3. Lebensmittel nach Anspruch 1 Oder Anspruch 2. dadurch gekennzelchnet, daft die hochschmelzenden Lipide 
35 einen Schmelzpunkt Im Bereich von 75 bis 200^C haben. 

4. Lebensmittel nach Anspruch 1 bis 3, dadurch gekennzelchnet, da8 die hochschmelzenden Lipide aus der Grup- 
pe. bestehend aus Phytosterolen, Phytosterolestern. Sterolen, Sterolestern, Stanol, Stanolestern. Wachsestern, 
geharteten pflanzlichen Olen, gesdttigten Triglycerid-Fraktipnen von gesattigten Olen. Mono- und Diglyceriden. 

40 ausgewahit sind. 

5. Lebensmittel nach Anspruch 1 bis 4. das 0.1 bis 99 Gew.-%. vorzugsweise 5 bis 75 Gew.-%. bevorzugter 10 bis 
50 Gew.-% der hochschmelzenden Lipide umfaftt 

45 6. Lebensmittel nach Anspruch 1 bis 5. dadurch gekennzelchnet. daa der Emuigator aus der Gruppe. bestehend 
aus Monoglyceriden, Diglyceriden. Polysorbaten, Natriumstearyllactylat und Polyglycerinestern. ausgewahit tst. 

7. Lebensmittel nach Anspruch 1 bis 5, dadurch gekennzeichneti daft der Emuigator ein Ol-in-Wasser-Emulgator 
ist. 

50 

8. Lebensmittel nach Anspruch 1 bis 5. dadurch gekennzelchnet. das Gew./Gew.-Verhaltnis Emuigator zu hoch- 
schmelzendem Lipid kleiner als 1:2,25. insbesondere kleiner als 1:3 isL 

9. Lebensmittel nach Anspruch 1 bis 5. dadurch gekennzelchnet, daa das hochschmelzende Lipid ein Phytosterol 
55 ist, das aus der Gruppe. bestehend aus beta-Sitosterol. Campesterol, Stigmasterol. Brassicasterol und Ergosterol. 

ausgewdhit Ist. 

10. Lebensmittel nach Anspruch 1 bis 5. dadurch gekennzelchnet, daft die wSttrige Phasen-Dispersion oder-Sus- 
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pension auch e<n nicht-hochschmelzendes Lipid in einem Gew./Gew.-Verhflltnis zu liochschmelzendefn Lipid von 
Ideiner ais 1:6. vorzugsweise ideiner 1:8 unrfafit. 

11. Lebensmittelproduld nach Anspruch 1. dadurch gelcennzeiclinet, daft das Lebensmittelprodulct ein eftbarer Auf- 
5 strich mit icontinuierticiier wdftrigen Phase ist. der eine dislconttnuieriiche Fettptiase. die 0 bis 85 Gew.-% des 

Aufstrichs ausmacht, und eine icontinuierfiche wdftrige Phase, die 15 bis 100 Gew.-% des Aufistrichs ausmacht. 
umfeftt 

12. Aufstrich nach Anspruch 11. dadurch gekennzeichnet, daft 

10 

a) die hochschmeizenden Lipide Phytosterole sind und eine ntitttere GrOfte von 1 5 iim oder weniger haben, und 

b) wobei die wdOrige Phase etnen Nicht-Phytosteroi-Emufgator und ein nicht-hochschmelzendes, Nicht-Phy- 
tosterol-Lipid umfaftt und das Gew7Gew.-Verhdltnis des Nicht-Phytosterol-Upids zu dem hochschmeizenden 

15 Phytosterol kleiner ais 1 :6 ist. 

13. Aufetrich nach Anspnich 11 oder 12, dadurch gekennzeichnet, daft die Fettphase von 0 bis 40 Gew.-% des 
Aufstrichs reicht und wobei die wSlkige Phase 60 bis 100 Gew.-% des Aufistrichs ausmacht 

20 14. Aufstrich mit kontinuieriicher Wasserphase nach Anspaich 1 1 bis 1 3. dadurch gekennzeichnet, daft die wdlklge 
Phase 5 bis 50 Gew.-% hochschmelzende LipMe umfeftt 

15. Lebensmitteiprodukt nach Anspruch 1 . dadurch gekennzeichnet, da6 das Lebensmittetprodukt ein eftbarer Auf- 
strich mit kontinuieriicher Fettphase ist, der eine kontinuteritche Fettphase, die 15 bis 80 Gew.-% des Aufstrichs 

25 ausmacht, und eine diskontinuierilche wdftrige Phase, die 20 bis 85 Gew.-% des Aufstrichs ausmacht, umfaftt. 

1 6. Aufstrich mit kontinuieriicher Fettphase nach Anspruch 1 5. dadurch gekennzeichnet, daft die Fettphase ein struk- 
turierendes Lipid enthdit, das aus der Gruppe. bestehend aus a) hochschmeizenden Lipiden und b) Lipiden. die 
nicht hochschmeizend sind. ausgewdhlt ist 

30 

17. Aufstrich mit kontinuieriicher Fettphase nach Anspruch 1 5 Oder Anspruch 1 6, dadurch gekennzeichnet, daft das 
strukturierende Lipid aus der Gruppe. bestehend aus hydriertem Ol oder umgeestertem Oi Oder fraktionierten Oien 
Oder nicht*hydriertem. nicht-umgeestertem. nichtfrakttoniertem Hardstock- oder hydriertem Hardstock-Fett oder 
umgeesterten Handstock-Fett oder hydriertem Hardstock-Fett, ausgewflhit ist. 

35 

18. Aufstrich mit kontinuieriicher Fettphase nach Anspruch 15 bis 17. dadurch gekennzeichnet, daft die wdftrige 
Phase 5 bis 50 Gew.-% Phytosterole enthdit. 

19. Aufstrich mtt kontinuieriicher Fettphase nach Anspruch 15 bis 18. dadurch gekennzeichnet, daft die Fettphase 
40 ein strukturierendes Agens enthdit das aus der Gruppe bestehend aus hydrierten und/oder veresterten Phytoste- 

roien, freien Phytosterolen. Wachsen. insbesondere Wachsen aus aliphatischen langkettigen Fettsduren. ausge- 
wdhlt ist. 

20. Aufstrich mit kontinuieriicher Fettphase nach Anspruch 15 bis 19. dadurch gekennzeichnet, daft die wdftrige 
45 Phase darin eine weitere Fettphase dispergiert umfaftt 

21. Aufstrich mit kontinuieriicher Fettphase nach Anspmch 15 bis 20. dadurch gekennzeichnet, daft die kontinuier- 
tiche Fettphase Phytosterole umfaftt 

so 22. Aufstrich mit kontinuieriicher Fettphase nach Anspruch 15 bis 21 , dadurch gekennzeichnet, daft die kontinuier- 
liche Fettphase 0,5 bis 5 Gew.-% hochschmeizendes Lipid, bezogen auf das Gewicht des Produkts. umfaftt und 
die wdftrige Phase 2 bis 15 Gew.-% hochschmeizendes Lipid, bezogen auf das Gewicht des Produkts. umfaftt. 

23. Verfahren zur Herstellung einer wdftrigen Dispersion von hochschmelzendem Lipkl nach Anspruch 1 . umfassend 
55 Vermischen eines geschmolzenen hochschmeizenden Lipids, eines geschmolzenen oberttSchenaktiven Mittels 

und Wasser unter Scherung. 

24. Verfahren nach Anspruch 23. dadurch gekennzeichnet, daft die Scherung durch einen Turbomischer, eine Kol- 
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loidmQhte, eine Kugelmuhle Oder einen Homogenisator bereitgestellt wird. 

25. Verfahren nach Anspaich 23 bis 24. das aullerdem Konzentrierung der Suspension Oder Dispersion umfaat. 

5 26. Verfahren zur Herstellung eines Aufstrichs nach Anspruch 11, das das Dispergieren eines flussigen Ols in einer 
waBrigen Dispersion eines hochschmelzenden Lipids unter Bildung einer ersten Dispersion und danach Disper- 
gieren dieser ersten Dispersion in einer hochschmelzendes Lipid enthaltenden Ol-Phase umfa&t. 

27. Verfehren nach Anspruch 26. dadurch gekennzeichnet, daa die kontlnuierliche Ol-Phase 1 bis 25 Gew.-% hoch- 
10 schmelzende Lipide umfailt. die wafirige Phase 1 bis 25 Gew.-% ein oder mehrerer hochschmelzender Lipide 

umfaUt und die l^ontinuierliche Phase 25 bis 95 Gew.-% des Aufstrichs umfa&t und die interne Ol-Phase 0 bis 70 
Gew.-% des Aufstrichs umfaBt. wobel die waBrige Phase 0 bis 75 Gew.-% des Aufstrichs umfaBt. 

28. Lebensmlttel nach Anspruch 4, dadurch gekennzeichnet, dafi das hochschmelzende Lipid ein chemisch modl- 
15 fizlertes Sterol ist 

29. Lebensmlttel nach Anspruch 28, dadurch gekennzeichnet, da& das chemisch modlfizierte Sterol B-Sitostanol ist. 

30. Lebensmlttelprodukt nach Anspruch 1 , dadurch gekennzeichnet, da& das Lebensmittelprodukt ein Lebensmlttel- 
20 produkt auf Fettbasis ist. worin das In dem Produkt venA/endete Fett ein Fett Ist, das mindestens 30 Gew.-%, 

vorzugsweise mindestens 45 Gew.-% PUFA-relche Triglyceride, bezogen auf das Gesamtgewicht des im Produkt 
vorhandenen Fetts, umfa&t. 

31. Lebensmlttelprodukt nach Anspruch 1, dadurch gekennzeichnet, das das Lebensmlttelprodukt ein Lebensmit- 
25 telprodukt auf Fettbasis Ist, wobel das Fett in dem Lebensmittelprodukt Butterfett umfaBt und die Gesamtmenge 

an Phytosterol Im Berelch von 5 bis 15 Gew.-% llegt. 



Revendications 

30 

1. Produit alimentaire s6lectionn6 d partir du groupe constitu6 des p§tes d tartiner aqueuses continues, des p§tes d 
tartlner grasses continues, des p§tes d tartiner bi-continues. des vinaigrettes, des boissons. des produits laitiers, 
du lait, du fromage, des yaourts, des blanchissants non laitiers pour le caf§. des conflseries et des crimes glac^es 
comprenant une dispersion ou une suspension aqueuse comprenant 

35 

a) un ou plusieurs lipides d point de fusion 6lev6 ayant une taille moyenne de 15 microns ou inf^rieure ; et 

b) un 6mulsionnant non sterol, le rapport en poids/poids entre i'^mulsionnant et le lipide d point de fusion 61ev6 
dans ladlte phase aqueuse 6tant Inf^rleur d 1 pour 2, 

40 dans lequel le lipide k point de fusion 6lev§ conf^re une structure au produit alimentaire. 

2. Produit alimentaire selon la revendication 1 . dans lequel les lipides d point de fusion 61ev6 ont une taille moyenne 
de 10 microns ou Inf^rieure. 

45 3. Produit alimentaire selon la revendication 1 ou la revendication 2. dans lequel les lipides d point de fusion 6lev6 
ont un point de fusion comprls dans la gamme allant de 75 d 200^C. 

4. Produit alimentaire selon les revendications 1^3. dans lequel les lipides ci point de fusion 6lev6 sont s6lectionn6s 
^ partir du groupe oon$tltu6 des : phytost^rols. des esters de phytosterol. des sterols, des esters de sterol, du 

50 stanol. des esters de stanol. des esters de cire, des hulles v^gdtales durcles, des fractions triglycerides satur^es 
d'hulles v6g6tales, des monoglyc6rides et des diglyc6rides. 

5. Produit alimentaire selon les revendications 1 d 4, comprenant de 0,1 d 99 % en poids, de pr6f6rence de 5 d 75 
% en poids, de fa^on plus prdferentielle de 10 d 50 % en poids de lipides d point de fusion eievd. 

55 

6. Produit alimentaire selon les revendications 1 d 5. dans lequel I'^mulsionnant est s6lectionn6 d partir du groupe 
constitud des monoglycerides, des diglycerides, des polysorbates. du stdaryl lactylate de sodium et des esters de 
polysterol. 
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7. Prodult aKmentarre seton les revendications 1 d 5. dans lequel r^mulsionnant est un dmulsionnant huile dans Peau. 

8. Produit alimentaire selon les revendications 1 d 5, dans lequel le rapport en poids entre r^mulsionnant et le Ifpide 
h point de fusion 6lev6 est inf^rieur A 1 pour 2.25. en particulier II est Infdrieur k 1 pour 3. 

5 

9. Produit aHmentaire selon les revendications 1 & 5. dans lequel le lipide d point de fusion 6lev6 est un phytost^l 
qui est s6lecttonn6 d partir du groups constitud du B8ta sitosterol, du campest6rol, du stigmast6rol. du brassicas- 
t6rol et de rergostdrol. 

10 10. Produit alimentaire selon les revendications 1 ^ 5. dans lequel la dispersion ou la suspension de phase aqueuse 
comprend 6gatement un lipide n'ayant pas un point de fusion 6lev6 dans un rapport en poids/poids par rapport au 
lipide k point de fusion 6lev6 qui est inf^rieur d 1 pour 6. de pr^6rence infftrieur d 1 pour 8. 

11. Produit alimentaire selon la revendlcation 1. dans lequel le produit alimentaire est une pfite d tartiner comestible 
IS aqueuse continue comprenant une phase grasse discontinue constituent de 0 d 85 % en poids de tadite pdte k 

tartiner. et une phase aqueuse continue constituent de 15 d 100 % en poids de ladite pdte k tartiner. 

12. Pdte d tartiner selon la revendlcation 11. dans laquelle : 

20 a) les lipides d point de fusion ^levd sont des phytostdrol et ont une taille moyenne de 1 5 microns ou inf6r1eure ; 

et 

b) dans laquelle la phase aqueuse comprend un 6mulsionnant non phytost6rol et un lipide non phytostdrol et 
n'ayant pas un point de fusion 61ev6. le rapport en poids/poids enti^ le lipide non phytost6rol et le phytost6rol 
d point de fusion 6!ev6 est inf^rieur d 1 pour 6. 

25 

13. P8te d tartiner selon les revendications 11 et 12. dans lequel la phase grasse constltue de 0 d 40 % en poids de 
ladite pdte d tartiner et dans laquelle la phase aqueuse constltue de 60 d 100 % en poids de la pdte d tartiner. 

14. Pdte d tartiner aqueuse continue selon les revendications 11 d 13, dans laquelle la phase aqueuse indut de 5 d 
30 50 % en poids des lipides h point de fusion dlev6. 

15. Produit alimentaire selon la revendlcation 1. dans lequel le produit alimentaire est une pdte d tartiner comestible 
grasse continue comprenant une phase grasse continue qui constitue de 15 d 80 % en poids de ladite pdte d 
tartiner. et une phase aqueuse discontinue qui constitue de 20 d 85 % en poids de ladite pdte d tartiner. 

35 

16. Pdte d tartiner grasse continue selon la revendlcation 15. dans laquelle la phase grasse inclut un lipide structurd 
sdtectionnd d partir du groupe constitud de a) des lipides d point de fusion dievd et b) des lipides n'ayant pas un 
point de fusion dIevd. 

^ 17. Pdte d tartiner grasse continue selon les revendications 1 5 et 1 6, dans laquelle le lipide structurant est sdlectionnd 
d partir du groupe constitud de Thuile hydrogdnde ou de Thuile inter estdrifide ou des huiles fractionndes ou de la 
graisse non hydrogdnde. non inter estdrifide. non firactionnde ou de la graisse hydrogdnde ou de ta graisse inter 
estdrifide ou de la graisse hydrogdnde. 

45 18. Pdte d tartiner grasse continue selon les revendications 15 d 17 dans laquelle la phase aqueuse inclut de 5 d 50 
% en poids de phytostdrols. 

19. Pdte d tartiner grasse continue selon les revendications 15 d 18. dans laquelle le phase grasse inclut un agent 
stiucturant sdlectionnd d partir du groupe constitud des phytostdrols hydrogdnds et/ou estdriflds. des phytostdrols 

50 libres. des dres et en particulier des dres d'addes gras aliphatiques d longue chaTne. 

20. Pdte d tartiner grasse continue selon les revendications 1 5 d 1 9. dans laquelle la phase aqueuse indut dispersde 
d rintdrieur. une autre phase grasse. 

55 21 . Pdte d tartiner grasse continue selon les revendications 1 5 d 20. dans laquelle la phase grasse continue comprend 
des phytostdrols. 

22. Pdte d tartiner grasse continue selon les revendications 1 5 d 21 . dans laquelle la phase grasse continue comprend 
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de 0.5 d 5 % en poids de lipide ^ point de fusion 6lev6 sur la base du poids du produit, et ta phase aqueuse 
comprend de 2 d 15 % en poids de lipide d point de fusion 6lev6 sur la base du poids du produit. 

23. Proc6d6 de preparation d'une dispersion ou d'une suspension aqueuse de lipide k point de fusion dievd selon la 
5 revendlcation 1 , comprenant le fait de mdlanger ensemble et dans des conditions de cisaillement : un lipide d point 

de fusion 6lev6 d I'dtat fondu, un tensioactif d r^tat fondu et de I'eau. 

24. Procddd selon la revendication 23, dans lequel ledit cisaillement est foumit par un turbom^langeur. un mdlangeur 
colloi'dal, un mdlangeur d balles ou un homogdn6isateur. 

10 

25. Procddd selon les revendications 23 et 24. comprenant en outre le feit de concentrer la suspension ou ta dispersion. 

26. PfDcddd de fabrication d'une pdte d tartiner selon la revendication 11, comprenant le fait de disperser une huile 
tiquide dans une dispersion aqueuse de lipide d point de fusion 6iev6 afin de former une premiere dispersion, puis 

19 d disperser tadlte premiere dispersion dans une phase d'huile contenant le lipide d point de fusion 6iev6. 

27. Proc^dS selon la revendication 26, dans lequel la phase d'huile continue comprend de 1 d 25 % en poids de lipides 
d point de fusion 6lev6. la phase aqueuse comprend de I ^ 25 % en poids d'un ou de plusieurs lipide d point de 
fusion 6lev6 et ta phase d'huile continue constitue de 25 d 95 % en poids de la pdte d tartiner et la phase d'huile 

20 interne constitue de 0 d 70 % en poids de la pdte k tartiner, la phase aqueuse constituent de 0 d 75 % en poids 
de la pdte d tartiner. 

28. Produit alimentaire selon la revendication 4, dans lequel le lipide d point de fusion dlev6 est un sterol chimiquement 
modlfid. 

25 

29. Produit alimentaire selon la revendication 28, dans lequel le sterol chimiquement modifi6 est du p-sitostanol. 

30. Produit alimentaire selon la revendication 1, dans lequel le produit alimentaire est un produit alimentaire k base 
de graisse dans lequel la graisse utilise dans le produit est une graisse comprenant au moins 30 % en poids. de 

30 preference au moins 45 % en poids de triglycerides riches en actdes gras poly-insatures (PUFA). calcuie sur la 
base du poids total de la graisse presente dans le produit. 

31. Produit alimentaire selon la revendication 1, dans lequel le produit alimentaire est un produit alimentaire d base 
de graisse dans lequel la graisse dans le produit alimentaire comprend la matiere grasse butyrique et ta quantite 

35 totals de phytosterol est dans la gamme allant de 5 d 15 % en poids. 



40 
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Description 

Backiyotnd of the Invwition 

B [0001 ] Hydrogenation. fractionation and interesterification are the most common processes utilized within the fats and 
oite Industry to modify the choTkicaJ and/or physical properties of ccMwentional triglyceride fats or other lipids to improve 
their utility and functionality. e.g. to modify melting points, inaease hardness or the solid fat content, inaease oxidative 
stability, etc. These proceesee may be used individually or can be combined to produce fats and oils with very specific 
characteristics. When employing these processes to increase hardness or the solid fat content in the simplest of terms, 

10 these processes rely on the reduction of unsaturation or the increase of saturation and/or the formation of trans fatty 
adds. 

[0002] Considerable attention has been drawn in recent years to the relatively high total fat. saturated fat and trans 
fM content of the typical diet 

[0003] Related health issues which have been greatly publidzed are ele^ed cholesterol iB/eHs and low HDULDL 
IS cholesterol ratios reportedly resulting from ingestion of saturated fats and cholesterol. And. in addition to saturated fats, 
some reports have implicated trans tatty adds, which are generated when liquid oils are partially hydrogenated to 
increase their solid fat content 

[0004] Phytosterols are sterols found in plants. While these compounds have long been touted for their cholesterol 
lowering effects, they tend to be very high melting compounds (melting points around ISO'^C). and they are difficult to 
20 fbrnujlate into consumer food products due to poor solubility in fats and immiscibifity in water. This solubility problem 
has been partially mitigated by esterif ication of the sterol. Nevertheless, this still limHs use of sterols to food compost* 
tions with moderate to high fat contents. 

[0005] U.8. Patent No. 5.156.866 discloses sterols used in chewing gums. An emulsifier is added to decrease viscos- 
ity. 

26 [0006] U.S. Patent No. 5.445,81 1 is directed to phytosterols used in an oil-in-water emulsion intended for intravenous 
administration as a contrasting agent for visibillzing the presence of tumors. Synthetic emulsiflers of the type normally 
used for preparing oil-in-water emulsions are said to be of particular interest. The weight ratio between emulsifier and 
cholesterol or phytosterol can range between 1:1 and 12. In Example 2. 0.06g cholesterol is used per 100 ml of mbc- 
ture. The mixture is homogenized and autodaved at 12rC. In Example 1 . 2g of cholesterol are used and the mean par- 

30 tide size of the emulsion is 0.25 mu m. In Example 6, 1 .5g of cholesterol per 100ml mixture are used. It is said that the 
mean size of the emulsion partides will preferably be beneath 1 mu m. 

[0007] U.S. Patent No. 5,244.887 is directed to the use of plant stanols to reduce cholesterol absorption from foods, 
n is said that the greatest effectiveness is obtained when the stands are evenly distributed in finely divided form 
throughout the food product or beverage. This can be accomplished by dissolving the stanols in a solubilizing agent 

36 such as vegetable oil, monoglyceride, diglycerides. tocopherols, and mixtures thereof and making suspensions or 
emulsions of the solubilized stanols in earners such as water, alcohol, pdyols and other edible compounds or by sus- 
pension of the stanols in an emulsion. Solubilizing agents such as monoglycerides and diglycerides are mentioned. A 
prefen'ed food additive is said to comprise, in addition to 25% stanols. 74.8% vegetable oil and tocopherol. The com- 
pounds of the invention are used as food additives to foods such as meats, eggs, and dairy products. The stanols are 

40 said to remain in solution or unifbrmly suspended. 

[0008] U.S. Patent No. 4.1 60.850 mentions low fat margarine products having less than 60 wt % fat The invention is 
direded to a shelf stable mix suitable for consumer preparation of a spreadable butter substitute having from about 20- 
80% oil and from about 1 0 to about 80% water. A water-in-dl emulsifier is induded. Prefen^ed emulsiflers are phytoster- 
ols. In preparing the solid fomn of the mix. the emulsifier and hand fat having a melting point of from about 29*C to atxnit 

46 66*C are fornied together as a mixture and solidified. The emulsifier is then added to the melted fat and tvxxsd until a 
dear sdution is obtained. 

[0009] U.S. Patent Na 3,865.939 is directed to edible cooking and salad oil compositions having enhanced hypocho- 
lesterolemic properties induding plant sterols. The limited solubility of plant sterols In any advent system is noted. A 
solubilizing agent to solubtlize the plant sterol in the oil is selected f^fom the group consisting of fsXcy adds, monoesters 
so of fatty acids with poiyhydric alcohols and alkands. The inventton is said also to contemplate peanut butter, mayon- 
naise, ice cream and margarine spreads. A solubilizing agent may be selected from a group induding simple esters of 
fatty adds such as monoglycerides. 

[0O1 0] US. Patent Na 5.502.045 is directed to a beta-sitostanol fatty add ester or mixture thereof which k>wers cho- 
lesterol levels. In Example 5 a beta-sitDStanol ester mixture is added to the tatty part of a conventional soft margarine. 
55 [0011] Ong.U.S.Patem No. 4.195.084 is directed to a phanraceutical preparation comprising a tasted 
susp«isk>n of tall oil sitosterols. 

[0012] Beta sitosterol is described as being the most effective of the sterols for lowering serum cholesterol. Because 
of certain physical properties of the sterols, it is said not to have been practical to provide a pharmaceutical suspension 
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for oral administration which contains much more than 20 of sitosterols. It is said that in order for sitosterols to be 
the most effective in lowering serum cholesterol the medicament must reach the gastrointestinal tract in a finally divided 
dispersed state. 

[001 3] Ong also reports that sitosterols do not lend themselves readily to incorporation into an aqueous preparation 

5 for oral administration that has a pleasant mouthfeel. 

[0014] The Ong' invention is directed to an aqueous pharmaceutical suspension comprised of finally divided tall oil 
sitosterols, a pharmaceutically acceptable chelating agent, sodium carboxymethylcellulose. sorbitol, a pharmaceuti- 
cally acceptable surfactant simethicone and water. The product is said to have an acceptable taste and nrKXJthfeel that 
does not change over an extended storage period. 

10 [001 5] The pharmaceutical suspension of Ong may contain up to about 25 wA^ of finally divided tall oil sitosterols. At 
about 20% tall oil sitosterols, the suspension is said not to be excessively viscous and is relatively easy to pour, having 
both good physical and chemical stability. A tall oil sitosterols preparation is said to develop no taste change after one 
year of shelf storage as compared with bitter taste development within two weeks at room temperature for a suspension 
of tall oil sitosterols not within the Ong invention. It is said that tall oil sitosterols are very hydrophobic and stubbornly 

15 resist wet wetting. Vigorous continuous agitation is said to be required to disperse the tall oil sitosterols in the vehicle. 
[001 6] The Ong phytosterol are said to be ground to a mean particle size of 25 microns or below by use of an air mill, 
high energy hammermlll or air filtration mill under refrigeration or through the use of finely ground dry ice. 
[001 7] EP 289 636 discloses an emulsified or solubilized sterol composition wherein the sterols are enrujlsif led or sot- 
ubilized in an aqueous solution of polyhydroxy compounds containing sucrose fatty acid esters and/or polyglycerol fatty 

20 acid esters or liquid polyhydroxy compounds. A considerably high shelf stability is said to result and the Invention is said 
to be extremely useful in various products including food, cosmetics, drugs and agricultural chemicals. 
[0018] Sterols are described as high melting compounds which are hardly soluble in water and have a melting point 
of approximately ISO'^C. It is said to be difficult to obtain a stable, emulsified or solubilized composition. Beta-sitosterol 
is mentioned among the sterols which may be used in the '636 invention. 

25 [001 9] The compositions are prepared by, for example, adding sucrose e^er and/or polyglycerol fatty add ester to an 
aqueous solution of polyhydroxy compound, heating the mixture to 50 to eO^'C. adding powdery sterols, stirring tiie 
obtained mixture at 50-90*'C to dissolve the sterols and diluting the obtained solution if required. The compositions are 
said to show stable emulsif ication or solubilization without causing any separation of the sterols. 
[0020] "Effect of Plant Sterols on Lipids and Atiierosclerosis". Pollack. O.J.. Pharmac. Then. 31, 177-208 (1985) is 

30 reported in U.S. Patent No. 5.244,887 as suggesting tiie inclusion of plant sterols such as beta-sitosterol In such foods 
as butter and margarine to counteract not only tiie cholesterol in butter, but all other dietary cholesterol and cholesterol 
from non-dietary sources available tor absorption and reabsorption. 

Summaryofthe Invention 

35 

[0021 ] The present invention is directed to the discovery tiiat phytosterds and other high melting lipids can be used 
to impart structure to water and (at continuous spreads and other products induding aqueous phases. As mentioned 
above. US. Patent No. 3.865.939 disdoses the well known difficulties in solubilizing plant sterols in any solvent system. 
[0022] In tiie present invention, an aqueous dispersion of phytosterd or other high melting lipid is formed which is 
40 finely dispersed and stable, wherein the phytosterols or other high melting lipid serve to structure tiie aqueous disper- 
sion. This is particularly useful in water and fat continuous spreads and otiner food systems or compositions, wherein 
the aqueous phase is structured by the phytosterol or otiier high melting lipid. 

[0023] By using phytosterols or other high melting lipids as structuring agents, it is possible to avoid or minimize ttie 
use of saturated fat and other traditional structure-imparting ingredients in food products. For example, the presence of 

45 conventional tiiickeners such as gelatin and xanthan gum can be minimized or avoided. Moreover, even the indusion 
of partially hydrogenated fat, which generally indude trans fatty acids, can be avoided by use of phytosterols or other 
high melting lipids as structuring agents. At tiie same time, an added benefit where phytosterols are used is ttie 
reported chdesterx)l lowering effect of phytosterols. An even further benefit is tiie reduced calories which result from 
using high melting lipids as structuring agent since phytosterds and some ottier high melting lipids are barely or com- 

50 pletely non-digestible. 

[0024] Afthough a particularly advantageous use of tiie aqueous dispersions of tiie invention is in the preparation of 
water continuous low or no fat spreads, ottier food products can benefit from indusion of ttie aqueous dispersions or 
suspensions according to the invention. These indude fat continuous spreads which may be either vegetable oil or but- 
ter tot based, bi-continuous spreads, dressings, beverages, dairy products, such as milk, cheeses, yogurt, non-dairy 
65 coffee whiteners. beverages, ice aeam, and confections such as candy or chocolate. 

[0025] The aqueous dispersions are useful as such in the preparation of foods and otiier producta Indeed, with the 
dispersions and process of ttie invention, it is possible to make very concenttated phytosterol dispersions or suspen- 
sions, vifhich have a nurvtber of important functional uses such as structuring, bodying and bulking agents, and whiten- 
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Ing/opacity providers, especially in reduced and lew fat foods. 

[0020] The phytosterole and other high melting lipide are preferabfy present in the dispersion or suspension as very 
finely divided partidas having a size of 1 5 microns or less, preferably 10 microns or less. The dispersion or suspension 
also Include a non-phytosterol emulsifier. The inclusion of a non-sterol emuteifier may t>e omitted where sterols have 

s been esterified with highly hydrof^ific compounds such as dtrlc add. tartaric acid, for example. Such a chemical mod- 
ification to phytosterois or other sterols would predude the need to use a separate emulsifier of the type such as mono 
and diglyceride and polysoitate 60 in preparing the dispersion a suspension. The weight to weight ratio of emulsiHer 
to phytosterol or other high melting lipid in the aqueous phase is less than 1 2, preferably less than 1 :225, most pref- 
erably less than 1:3. Moreover, the aqueous phase dispersion or suspension according to the Invention need not to 

10 indude a large amount of triglyceride fat or other non-high melting lipid. However these non-high melting lipids can be 
present as well. If present the weight to weight ratio of non-phytosterol. non-Wgh melting lipid to phytosterol or other 
high melting lipid in the aqueous phase is preferably less than 1 :6, more preferably less than 1 :8. Preferred phytosterois 
are Beta sitosterol, campesterol. stigmasterol. brassicasterol and ergosterd. 

[0027] A particularly advantageous use of the aqueous dispersions of tfie Invention is in an dl-ln-water-in-dl spread. 

IS In such spreads, the phytosterois or other high melting lipids are preferably used to structure both the continuous dl 
phase (external phase) and the dispersed aqueous phase. It has been found that such spreads induding a continuous 
dl phase having phytosterois or othsr high melting lipids, a dispersed aqueous phase having phytosterois or ottier high 
melting lipids and a second dl phase dispersed in the aqueous phase have a reduced tendency toward oH separation 
and tiierefbre an Increased product stability. Preferably the continuous fat phase comprises from 0.5 to 5 wL % phyto- 

20 sterd or ottier high melting lipid and ttie dispersed aqueous phase comprises from 2 to 15 wt % phytosterd a ottier 
high melting lipid. 

[0028] The aqueous dispersions or suspensions of ttie invention are preferably prepared by melting ttie phytosterd 
(or ottier high melting lipid) and ttie emuisiner and dispersing ttie mdten phytosterd (or ottier high mdting lipid) and 
emulsifier in water under shear. While not wanting to be Hmited by theory, it is bdieved ttiat ttie step of melting tine high 
26 melting phytosterois witti surfactant prior to dispersing in water witti or wittiout suriactant contributes importantiy to ttie 
ability to prepare a very fine dispersion witti tiie use of high shear mixing or homogenization of ttie phytosterd or ottier 
high melting lipid. Preferably ttie phytosterois or ottier high melting lipid in ttie present process and dispersions have 
been reduced to a size of 1 5 microns or lower, preferably 1 0 microns or lower. 

30 Detailed Desc ription of tfie Invention 

[0029] The high melting lipid of ttie invention is preferably a phytosterd. i.e. plant sterds, such as alpha sitosterd. 
beta sitosterol, stigmasterol. ergosterd and campesterol. alpha spinosterd and brassidasterd. Alttiough ttie foregdng 
are some of ttie more important phytosterois. at least 44 phyto^erds have been Identified and it will be apparent to one 
35 of ordinary skill ttiat many of these will be appropriate for ttie present invention. Phytosterds are identified in bean 
(1993) phytosterds in "Advances in Lipkj Research", pages 193-218. Paoletti. and Kiritchevsky. (Eds) Academic Press. 
NY. ttie disdosure of which is incorporated herein by referenca The disdosure d "Effect of Plant Sterols on Lipids and 
Attierosderosis*. Pollack. O.J., Pharmac. Ther.. 31, 177-208 (1985) mentioned above is also incorporated by reference 
herein. 

40 [0030] Many sources of phytosterois are known. Among sources aro disdosed in Pdlak "Effect of Plant Sterols on 
Senjm Lipids and Atherosclerosis", Phami. Ther. Vol. 31, pp. 177-208. 1985, ttie disdosure of which is hereby incor- 
porated by reference. See espedally IWe 7 on page 202. Among ttie more important sources are rice bran, corn bran, 
com germ, wheat germ oil. corn on. safflower oil. oat oil, dive dl. cotton seed dl. soybean dl. peanut oil. black tea. 
orange juice, valenda. green tea. Cdocsia. kale, broccoli, sesame seeds, shea oils, grapeseed dl. rapeseed dl, lin- 

4S seed oil, canda oH. tail oil from wood pulp and ottier resinous oil from wood pulp. 

[0031] WhUe particular benefit is obtained when ttie invention is used to emulsify or sdubllize phytosterois or tiieir 
esters, espedally ttiose which have been shown to have a cholesterd lowering benefit zoosterols, fungal, algeai and 
microbial sterds. and ottier high mdting sterds and ottier ripids may also be used, as appropriate. Among ttie known 
zoosterds are cholesterol. 24-mettiylene-chole8terd, 7,22-dehydroxyGhde6terd and desnmterd. 

so [0032] it will generally be desirable to enploy high purity and practical grade sterols and otti^ high melting lipids 
which are suitable for Ingestion by humans. 

[0033] In addition to zoosterols, phytosterds and ottier sterds. it is believed ttiat ttie present invention may be used 
advantageously witti ottier high mdting. water insoluble lipids. The high melting, water insoluble, sterols and ottier lipids 
of ttie invention have a mdting pdnt wittiin ttie range of 75-200*C. Espedally preferred are lipids witti melting pdnts of 
55 100-200*0. and espectalty from 125-175*0. 

[0034] Ottier classes of high mdting lipids, in addition to ttie sterds. whk:h may be used herein are ttie waxes In par- 
ticular, carnauba wax. bees wax. waxes and wax esters from vegetable oil sources, but also sterds. sterolesters. 
stands, stanolestsrs. hardened vegetable dis. saturated triglyceride fractions of vegetable dls, mono- and diglyoerides 
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can be used. The phytosterds however are the preferred materials. 

[0035] Melting point may be measured by known methods such as the AOCS capillary tube method and/or the Tho- 
mas-Hoover Uni-MeH melting point apparatus, ex. Thomas Scientific. Swedesboro. NJ 

[0036] The invention is used to greatest advantage when employing phytosterols and other sterols which have not 
5 been esterif ied. Phytosterols which have been esterified are more readily dissolved in oil phases and do not face to as 

great an extent the problem of solubilization and dispersion in food products having continuous fat phases. However, it 

may be appropriate under certain circumstances to utilize esterified phytosterols and other high melting lipids, so long 

as they are high melting, immiscible in water and fall in the desired melting temperature range of 75-200**C. 

[0037] While the invention has been desaibed as being particularly relevant to sterols, the invention may also be 
10 applied to their hydrogenated counterparts, such as phytostanols and to other chenrtically nrxxiified sterols. Chemical 

modifications include in addition to complete and partial hydrogenation, esterification, including interesterification. 

Examples of phytostanols include campestanol. 22.23 dihydrobrassicastanol, beta-sitostanol and clionastanol. Fatty 

adds esterified to the sterols include long and short chain fatty acids, i.e. -C22- 

[0038] The phytosterols or other high melting lipids will suitably comprise about 1 to about 75% of the aqueous dis- 
15 persions, preferably from 5 to 40 wt %; However for other applications other amounts can also be used. 

[0039] Many emulsif iers may be used to disperse tiie phytosterols or otiier high melting lipids. Preferred emulsifiers 
include polyglycerol esters and tweens. especially polysort}ate 60. Other examples of emulsifiers which may be used 
include mono- and diglycerides. e.g., Myverol 18-04 available from Quest International, Hoffman Estates, ill., sodium 
stearoyi lactylate. and polysorbates. Most preferred are oiMn-water emulsifiers. 
20 [0040] The aqueous dispersions according to the invention may include. In addition to the phytosterols or otiier high 
melting lipids, ingredients such as the following: water, salt, flavors, preservatives, gums, starches, gelatin, milk and milk 
protein, colors, acidulants such as citric acid. Obviously, tiie aqueous dispersion may contain ingredients destined for 
the ultimate food product to be prepared from tiie dispersion. 

[0041 ] The aqueous phytosterol and other high melting lipid dispersion of ttie invention may be concentrated by cen- 
25 trifugation. decantation, evaporation or ottier metiiods. 

[0042] The concentration of the phytosterols or otiier high melting lipids in the aqueous disperston can range firom 0.1 
to 99 wt. %, especially from 5 to 75, more particularly from 1 0 to 50. 

[Q043] As indicated above, a preferred metiiod of preparing the aqueous dispersion involves mixing molten phyto- 
sterol or other high melting lipid togettier witii molten surfactants in water. Preferably the surfactant level In tiie molten 
30 phytosterol phase is 1-20 wL %. Alternatively, tiie molten surfactant can be incorporated separately into the aqueous 
phase. 

[0044] A bicontinuous spread can suitably be made by dispersing a liquid oil into an aqueous dispersion of high melt- 
ing lipid to form a f irist dispersion and then dispersing said first dispersfon into a high melting lipid-containing oil phase. 
In ttiat instance a product is made, wherein the continuous oil phase comprises 1 -25 wL% high melting lipids, the aque- 
35 ous phase conprises 1 -25 wt,% of one or more high melting lipid and the continuous oil phase comprises 25-95 wt % 
of tiie spread and the internal oil phase comprises from 0 to 70 wL % of the spread, the aqueous phase comprising 0 
to 75 wt; % of tiie spread. 

[0045] Among the foods in which the dispersions of tiie invention can provide structuring include water continuous 
spreads, fat continuous spreads, bicontinuous spreads, dressings, drinks, dairy products (such as milk, yogurt, cheese, 
40 cream cheese) dry mixes, powdered non-dairy coffee whiteners, milkshake mixes, confections, ice aeams. Instant 
milks, cake mixes and ottier food and pharmaceutical preparations. 

[0046] As indicated above, the aqueous dispersions can be used to structure water continuous spreads or oil-in- 
water-in-oil spreads. In such case, ttie phytosterols preferably are present to structure botti the continuous oil external 
phase and the dispersed aqueous phase. 
45 [0047] Afthough not required, if desired ttie aqueous dispersions of ttie invention can be used in conjunction with oUier 
structuring agents in the spreads and otiier food products of the present invention. Such structuring agents include tiie 
mesomorphic phases of edible surfactant disclosed in WO 92/09209. tiie disclosure which is incorporated herein by ref- 
erence. 

[0048] Spreads according to ttie embodiment generally contain from less ttian 85% by weight of edible triglyceride 
so materials. Suitable edible friglyceride materials are for example disclosed in Bailey's Industrial Oil and Fat Products 
(1 979). In higher fat spreads, the level of triglyceride material will generally be more tiian 60% and less than 80%, pr^- 
erably from 70 to 79% by weight. In spreads of reduced fat content tiie level of triglycerides will generally be from 30- 
60%, more generally from 35 to 45% by weight. In very low fat spreads tiie level of triglycerides vwll generally be from 
0-40%, for example 30%, 25%, 20% or even 10% or about 0%. Other fatty materials, for example sucrose polyesters 
65 may be used as a replacement for part or all of tiie triglyceride material. Prefenred water continuous spreads comprise 
0-85 wt. % fat and 100-15 wt% continuous aqueous ptese. Prefenred fat continuous spreads comprise 15-80 wL % fat 
and 85-20 wL % water phase. 

[0049] The phytosterol or ottier high melting lipid material for use in spreads is preferably used at a level of from 5-50 
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wt % of the aqueous phase, mae preferred from 10-50%, most preferred from 20 to 40 % by weight. Spreads may 
comprise addHional surtactants to those used to disperse the high melting lipid, for instance, monoglycerides and led- 
tNns. ionic edUe surfactant such as lactylated fMy add salts and phophatidic add. 

[0050] The water phase of the water continuous spread can suitafcity contain a non-phytosterol emutsifier and high 
5 melting lipid in a w^-ratio of less than 1 .2. The aqueous phase can also contain a non-high melting, non-phytosterol 
lipid. In that instance the wAw ratio of the non-phytissterol npid to the high melting phytosterol is less than 1 :6. The fat 
phase of fat continuous spreads can indude structuring lipids, selected from high melting lipids and not high melting 
lipids. The high melting lipids prefMbly Mng phytosterds. 

[0051] In addition to the atKsve mentioned ingredients, spreads In accoidance with the invention may optionally con- 

10 tain further ingredients suitalsle for use in spreads. Examples of these materials are gelling agents, thidwiing agents, 
sugars, eg sucrose or lactose, or other sweetwer materials. EDTA. spices, salt, txifking agents, flavoring materials, 
coloring materials, proteins, adds etc. Suitalsle Uopolymer materials wNch may be included in spreads indude, for 
example, milic protein, gelatin, soy protein, xanthan gum. locust bean gum. hydrdyzed starches (fbr example PasdnSA2 
and NK>iO. and microcrystalline cellulose. Other gelling and thickening agents which may be used indude but are not 

IS linrited to can^ageenaa pectin, gellan gum. agar. guar, alginate, maltodexirin, native and modified starches, and prege- 
latinized starches. Appropriate aqueous and fat phase ingredients are found in Cain et al. US Patent Na 4.91 7.91 5 and 
Norton et al. US Patent Nos. 5.194.285 and 5.151 .290, the disclosures of which are hereby incorporated by reference. 
[0052] Various sources fbr the gelling agents indude plants, induding marine plants, microorganisn^. and animals. 
The amount of biopdymer, if any, in spreads of the invention is dependent on the desired degree of gelling and the pres- 

20 ence of other Ingredents In the composition. The amount of gelling agent may Re between 0 and 30%. mostly between 
0.1 and 25% based on the wdght of the aqueous phase of the spread. If hydrdyzed starches are present their levd 
may be from 2-20%: other gelling agents may be used at levels of up to 1 0%. mostly 1 -7%. most pretended 2-5% all per- 
centages bdng based on the weight of the aqueous phase. Partlcutariy prefanred are co^ 
lyzed starch and 0.5-5% of other gelling materials, espedaily gelling materials induding gelatin. 

25 [0053] In addition to or In combination with the above, the aqueous phase of spreads or other foods may indude the 
following ingredients: dairy ingredients such as buttennilk. skim milk. milk, salt addulants. such as lactic add and citric 
add. butter, yogurt whey, caseinate. milk proteins, vegetable proteins, vitamins and preservatives such as potassium 
sorbate and sodium benzoate. 

[0054] The balance of the spread composition is generally water, which may be incorporated at levels of up to 99.9% 
30 by weight more general from 1 0 to 98%, preferably from 20 to 97% by weight Spreads according to the invention may 
be fat and/or water continuous. 

[0055] Where the spread or other food product of the invention indudes a fat phase, the composition of the fatty phase 
preferably comprises one or more vegetable oils, preferably sunffower oil. soybean dl. rapeseed oH, canda dl. corn oil. 
peanut/groundnut dl and the lika. Although not generally prefeaed. If desired, dairy and other animal fat may also be 

3s used. Dairy, other animal ftt sources and miscellaneous fet sources indude milk (milk fat), buttemnilK fish oil. lard and 
tallow. If desired, the fat may be hydrogenated. fractionated and/or interesterified. but again it will usually be less desir- 
able to indude hydrogenated fat. which will be saturated and which may indude trans fatty adds. 
[0056] While the fat that is applied in these f^t based ibod products can be any fat, such as dairy fat and/or vegetable 
fat if fat is present for health reasons the use of one or more vegetable fat sources is preferred. In particular, the use 

40 of nqdd fets is pref^ed. The fat can be one single fctt or a blend. The use of fM compositions comprising a considerable 
amount of PUFA (poly unsaturated fetty add) rich triglycerides in addition to the use of the sterd^erol ester mixture is 
in particular considered highly benefidal. For example, oils of sunflower, saff lower, rapeseed, linseed, linola and/or soy- 
bean can be used in a preferred embodiment Also the fet compositions mentioned in Netherlands patent documents 
na 

45 NL 143115. NL 178559. NL 155436. ML 149687. NL 155177. European patent documents EP 41303. EP 209176. EP 
249282. and EP 470658. the disdosures of which are incorporated by reference herein, are highly surtabla 
[0057] If a fat blend is used, it is preferred that it comprises at least 30%. and more preferred at least 45% of pdy- 
unsaturated fatty add mdeties. based on the total weight annum of the fat in the fcrt based food produd. So a str^ 
effed on the chdesterol lowering effect is obtained if use is made of an optimal ratio of sterd and sterol-esters as set 

so forth in this applfoation In a food product in wtiich a fat blend comprising at least 30 wt. % of PUFA rich triglycerides is 
used. 

[0058] Where butterfat is used fbr preparing spreads of the invention, or where the spreads are butter, it is preferred 
that the amount of pliytosterd is in the range of 5-1 5%. preferably 1 0-1 5%. As the consumption of butter is considered 
less beneficial for consumers health, the present invention is in particular suitable for making butter or butter-melanges 
ss containing spreads, as the negative effM associated with the butter oonsumptton can be minimized or even reversed. 
[0059] Generally, dressings or mayonnaise are oil in water emulsions. The dl pliase of the emulskxi generally is 0 to 
85% ty wdght of the produd. Fd- higher fat products the level of triglycerides is generally from 60-85%, espedaily from 
65-80% by wdght For salad dressings the Imi of fat is generally from 1 0-60%, more prefen^ from 15 to 40% Low 
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or no-fal containing dressings may for example contain triglyceride levels of 0. 5, 10 or 15% by weight. 

[0060] Other fatty materials such as for example polyol fatty adds ester may be used as a replacement for part or all 

of the triglyceride materials in the dressings or other foods of the invention. 

[0061] The level of edible surfactant material in the dressing will generally be from 0.1 to 15%. more preferred from 
5 M0%, wosx preferred from 2 to 8% by weight Preferably the level of nonionic edible surtoctant is from 0.1 to 15%. 
mae preferred. 0.5-10%. most preferred 1 to 8% by weight. Especially pretended are monoglycerides as nonionic edible 
surfactants. Preferably the level of ionic edible surfactant is form 0 to 5%. more prefen-ed 0.05 to 2%. most preferred 0.1 
to 0.5% by weight. 

[0062] Dressings are in general low pH products with a preferred pH of from 2-6. more prefen-ed 3-5. for example 
10 about 3.5. For the use in dressings the prefenred anionic Is the diacetyl tartaric ester of monoglycerides Qn the examples 
Admul DATEM 1935 ex. Quest Int. has been used). Also an anionic phospholipid such as phophatkJIc acid can be 
applied. 

[0063] In addition to the above mentioned ingredients dressings In accordance with the present invention optionally 
may contain one or more other ingredients which may suitably be incorporated into dressings and/or mayonnaise. 

16 Exanples of these materials are emulsifiers. for example 

egg-yolk or derivatives thereof, stabilizers, acidif iers, biopolymers, for example hydrolysed starches and/or gums or gel- 
atin, bulking agents, flavors, coloring agents etc. The balance or the composition is water, which could advantageously 
be incorporated at levels of from 0. 1 -99.9%. more preferred 20-99%. most preferred 50 to 98% by weight. 
[0064] The dispersions of the invention are useful as natural, non-caloric multifunctional ingredients in a wide range 

20 of fbod and pharnrttceuticat products. The aqueous phytosterd dispersions acooiding to the inventfon can be used as 
hypocholesterdemlc agents, as a non-caloric bulking agent, as a structuring and thickening material, as coloring, 
clouding and or opacity ingredients, as a high melting earner for flavors, colors and other materials in a broad spectrum 
of fbod and pharmaceutical preparatfons. The phytosterols or other high melting lipids can also be used as high melting 
encapsulation materials. 

25 [0065] Owing to their structuring functionality, the phytosterols and other high melting lipids can be used to replace 
fat structuring methods such as hydrogenation. interesterification. and use of natural hard fats such as tropical oils 
and/or animal fats. The aqueous phytosterol or high melting lipid dispersions can be used to replace conventfonal water 
structuring agents, as well, such as proteins, carbohydrates, gelatins and other thickeners and stabilizers. Eliminating 
partially hydrogenated fats removes trans fatty ackis and reduces saturated fatty ackis and calories. Moreover, the elim- 

30 ination of hydrogenated fats reduces the perception that the products are somehow "unnatural." 

[0066] Shear can be generated in preparation of tiie dispersion of tiie Invention by using, eg a turbo mixer, a cdfokl 
mill, a ball mill, a homogenizer or otiier mechanical or sonic devices. 

[0067] The particle size measurements may be performed by using a Coulter LS particle size analyzer, ex. Coulter, 

Miami, FL or by Particle Sizing Systems Inc. Models 770 Accusizer and Nicomp 370. Santa Barbara, CA. 
35 [0068] Preferably tiie phytosterols or ottier high melting lipids have a particle size of 15 microns or lower. Preferably. 

at least 90% and more preferably 100% of particle sizes fall within a range of between 10 nanometers and 50 microns. 

[0069] Materials which are typically used include phytosterols eitiier pure or technical grade, either in sterol or stanol 

form; saturated distilled mono and diglycerkies. e.g. Myverol 18-04; water; and polysorbate 60 (Tween 60). 

[0070] Unless stated othentvise or required by context, ttie terms "fat" and "oil" are used interchangeable herein. 
40 Where a phase is said to constitute essentially the entire product. It is meant that such phase constitutes at least 98 wt. 

%, especially more than 99 wt % of such product. 

[0071] Where in tills application phytosterols are mentioned, phytosterols. phytostanols, or mixtures tiiereof may be 
used as well. Likewise, where sterols are used in tiiis application stands are also contemplated. Thus, for instance, 4- 
desmethylsterds. 4-monomettiylsterols and 4.4'<limettiylsterds. tiieir stanol equivalents and mixtures tiiereof in any 
45 combination may all be useful. 

[0072] Equipment which is typically employed indudes Glass Beakers 250 ml and 2000 ml; hotplate and microwave 
oven; high shear turbomixer such as a Silverson with a fine screen gram scale, convention oven to melt phytosterol mix 
at about 15a*C. and centrifuge. 

50 Example I 

Phytosterd Water Dispersion Process 

[0073] 

55 

1 . Melt 90g of phytosterols and lOg of Myverd 18-04 togetiier in a 250 ml beaker. 

2. Fill each of two 2000ml beakers with about 1500ml of water and heat to a bdl In a nticrowave oven. 

3. Place first 2000 ml beater wtth the hot water on a hotplate set for about 95C whfoh has been placed directiy 
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below the Tuitomixer agitator shaft 

4. Turn Turbomfxer on and gradually increase shaft speed until water is turbulent and a good vortex has formed. 

5. Slowly add molten (150C) 90/10 phyt08terol/18^4 mixture to vortex and increase Turbomixer speed to sub- 
merge and quicWy disperse the molten mix which will have a tendency to foam and set up quicWy on the waters 
surfece. Caution: Addition of molten 90/10 mix must be controlled to keep foaming to a minimum and the tempera- 
ture mix must not drop by more than a few degrees during this step. Reheat 90/10 mix as necessary and maintain 
temperature of water at 95C by use of the hot ptata 

6. After dispersing the first haH of the 90/1 0 mix (about 50g) in the first beaker with 1 500 ml of hot water continue 
to mix the phytosterol dispersion for about 2 to 3 minutes at high speed. Remove the first beaker from the Tur- 
bomixer and begin dispersing the ren^ntng 90/10 mix In the second beaker containing 1500ml of hot water. Follow 
the same procedures and precautions. 

7. Allow phytosterol dispersion to separate. Decant or sq^hon off water layer. Taste phytosterol layer; If bitterness 
exist combine the two phytosterol layers Into one beaker and water wash five times using hot water and Turbomixer 
for each wash cyde. For each cyde. decant wash waster and use about 1500 ml of fresh hot water. 

8. The washed or nonwashed phytosterol dispersion is concentrated in a centrifuge to a moislure level of about 70 
to 75%. Store the concentrated phytosterol dispersion refrigerated. 

9. A similar 90/10 phytosterol dispersion can be made by substituting lOg of polysorbate 60 for lOg of Myverd 18- 
04. Same procedure and precautions apply. 

10. The dispersion process (partlde size reduction) Is tadlltated by using 1% polysorbate 60 in the hot water to 
which the molten phytosterols are added under Tuit)omlx agitation. However, use of pdysorbate 60 In the water 
phase makes separation of the phytosterol layer more difficult and time consuming. 

Typical Fbnnulations Based on Water Dispersed Phytosterols: 

[0074] In all examples the phytosterol applied (Phyto) was derived from soybean and consisted primarily of Beta-sls- 
tosterol (45%). campesterd (27%). stigmasterol (21%) and some minor other sterds (total 7%). 

Example 2 

65% Oil w/o spread with 10% phytosterols and no trans IMS 

Part l-Beaker with Oil Phase 

[0075] 



Sunflower Oil 


260g 


100% Phytosterds-pure technical 


lOg 




270g@150C 



Part II-Beaker with Water Phase 
[0076] 



90/10 Phyto/18-04 Water Dispersion (72.5% Moisture) 


122g<920C 


SaltFlavor/cdor 


8g 




400gCoolto30C 




and fill 



[0077] Procedure: Add Part I to Part II under Turbomixer agitation. Cod w/o emulsion in a cold water baHh (larger 
beaker) while emutsfon is under agitation. Cod down to about 30C and fil in to cup. Refrigerate. 
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65% Oil Duplex Ermjlston Spread with 10% Phytosterols & no trans lals 
5 Part I -Beaker with oAat Emulsion 
[0078] 



Sunflower Oil 


70g(»20/25C. 


90/10 PhytQ^1&04 W^ter Dispersion 


121g@20C. 


Salt 


8g 


Polysorbate 60 


ig 




2SQg@20/25C. 



20 Part II • Beaker with Externa) Oil Phase 
[0079] 



Sunt k)wer Oil 


188g@ 


150C. 


Myverol 16-04 


2g@ 


150C. 


100% Phytosterols - pure/technical 


10g@ 


150C. 


Flavor/Color qs add * 










400g 



* add flavor/oolor when Part I & Part II are tMing com- 
k)ined 

[0080] Procedure: Using Turtwmixer, prepare Part I by dispersing SF Oil in the 90/1 0 Phyto/1 8-04 dispersion in which 
the Polysorbate 60 has been well incorporated. Then add the Part I o/W emulsion to the beaker containing Part II again 
by using the Turbomixer. Use a cold water bath to cool this lat continuous emuteion down to about 30C. Fill into cups. 
40 Refrigerata 

Example 4 

[0081 ] Formulations for 0%. 6& and 24% fat water continuous spreads with 1 0% phytosterols: 



Ingredients 


0% 


6% 


24% 


90/10 PHYTO/18-04 (72.5% moisture) 


162 


162 


162 


SF oil 




24 


96 


Water (95C) 


215.95 


193.15 


122.45 


Gelatin (beef) 


5 


4.5 


4 


Starch. Remyline AP 


5 


4.5 


4 


Lactose 


4 


3.8 


3.5 
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Ingredients 




Dto 




Lactic Aad 


.3 


.o 


q 


KSorbate 


.05 


.05 


.05 


Salt 


6.5 


6.5 


6.5 


Buttermilk Powder 


1 


1 


1 


Beta Carotene CWS 1% 


.15 


.15 


.15 


Ravorand VHamirte 


.05 


.05 


.05 






VSBq 


3SSg 



[0082] Preparation: Disperse g^atin and starch in the 90C water using the turtsomixer. Then add remaining ingredi- 
ents under agitation. Add f lavorsMtamins and the 90/1 0 Phyto/1 8-04 dispersion last. Cool down to 20-25C pour in cup& 
Refrigerata 

Examples 

0% felt reduced calorie mayonnaise 
[00B3] 





Control 


New 


Titanium Dioxide 


1.0 




Vinegar 120 grain 


4.5 


4.5 


Mustard Flour 


0.5 


0.5 


Food Starch Modified 


10.0 


50 


K Sort)ate 


0.1 


0.1 


NaBenzoate 


0.1 


0.1 


Salt 


2.0 


2.0 


Sugar 


8.0 


8.0 


Beta Carotene 


0.1 


0.1 


Natural Spice Ravor 


0.2 


0.2 


Natural Egg Ravor 


0.2 


0.2 


Phosphoric Add 


0.2 


0.2 


Water 


73.1 


39.1 


90/10 PHYTO/18-04 & 72.5% Moisture 




40.0 






m5 



[0084] Preparation: Cook all ingredients other than the 90/10 Phyto/18-04 dipersion in starch cooker. Cod the cooked 
starch and add the phytosterol dipersion under mild agitation. Mill final mixture through a colloid mm. 
[0085] Fonnula replaces mocfif led food starch by 50% and use of the artifk:ial food color titanium dioxide (whitening 
arKi opacity agent by 1 00%) 
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Example 6 

Creamy Italian Dressing 
5 [0086] 





Control 


New 


Soybean Oil 


45.0 


36.0 


Water 


40.4 


11.0 


Sugar 


4.5 


4.5 


Vinegar 120 Grain 


3.0 


3.0 


HVFAIgin 


0.2 


0.1 


ButkermUk Powder 


2.2 


1.0 


Ldactic Acid 


0.3 


0.3 


Lemon Juice Cone 


0.4 


04 


Salt 


2.5 


2.5 


Minced Onion 


0.2 


0.2 


Minced Qarlic 


0.5 


0.5 


Xanthan Gum 


0.2 


0.1 


Red Bell Peppers 


0.2 


0.2 


MSG 


0.1 


0.1 


Spices 


0.1 


0.1 


Polysort>ate 60 


0.2 




90/10 PHYTO/18-04 Moisture 72.5% 




40.0 






TGS3S 



[0087] Preparation: Combine ingredients under agitation and process through colloid mill. 

[0088] Formula eliminates use of polysorbate 60 and reduces use of food gums by 50%. buttermilk powder use by 
40 50% and soybean oil usage by 20%. 

[0089] It will be apparent that for commercialization the previously mentioned process steps would be upscaled to the 

appropriate process and equipment sizes, types and standards practiced in the particular or relevant fbod industry. 

[0090] It should be understood of course that the specific forms of the invention herein illustrated and described are 

intended to be representative only as certain changes may be made therein without departing from the dear teachings 
45 of the disdosura Accordingly, reference should be made to the following appended claims in detennining the full scope 

of the invention. 

Claims 

50 1. An aqueous phase dispersion or suspension comprising 

a) one or more high melting lipids having a mean size of 15 microns or lower, and 

b) a non-sterol emulsif ier, the w/W ratio of emulsif ier to high melting lipid in sakl aqueous phase being less than 
12. 

55 

2. The dispersion according to daim 1 wherein the high melting lipids have a mean size of 10 microns or less. 

3. The dispersion according to daim 1-2, wherein the high melting lipids have a melting point within the range of 75- 
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200*C. 

4. The dispersion according to daime 1 -3 wherein fhe high melting I'qside are selected from the group convisting of: 
phytosterols. phytosterolesters, sterols, sterolesters, stand, stanolesters, wax*ester8. hardened vegetable oils, sat- 
urated tryglyceride fractions of vegetalsle oils, mono* and diglycerides. 

5. The dispersion according to claims 1 -4. comprising 0.1-99 wt% preferalaly 5-75 wt.%. more preferably 1 0-50 wL% 
of the higfi melting lipids. 

6. The dispersion according to claims 1 -5 incorporated into a foodstuff selected from the group consisting of water- 
continuous spreads, fat continuous spreads, bicontinuous spreads, dressings, beverages, dairy products, milk, 
cheese, yogurt non-dairy coffee wtiiteners, beverages, confections and ice cream. 

7. The dispersion according to claims 1 -5 wherein the enulsifier is selected from the group consisting of monoglycer- 
ides. diglycerides. polysortDates. sodium stearyl lactylate and polyglycerol esters. 

8. The dispersion according to claims 1 -5 wherein the emulsif ier is an oil-in-water emulsif ier. 

9. The dispersion according to claims 1 -5 wherein the w^v ratio of emulsifier to high melting lipid is less than 1 :2.25. 
in particular less than 1 :3. 

10. The dispersion according to claims 1-5 wherein the high melting lipid is a phytosterol which is selected from the 
group consisting of Beta sitosterol, campesterol, stigmastorol. brassicasterol and ergosterol. 

11. An aqueous phase dispersion or suspension according to daims 1-5. also comprising a non-high melting lipid in a 
w/W-ratio to high melting lipid of less than 1 :6, preferably less than 1 :8. 

12. A water continuous edible spread according to daim 6 comprising a discontinuous fat phase constituting from 0 to 
85 wt. % of said spread, and a continuous aqueous phase constituting from 15 to 100 wL % of said spread. 

13. The spread according to daim 12 wherein tiie aqueous phase comprises a non-phytosterd emulsifier, in a w/W 
ratio of said emulsifier to high melting lipid of less than 1 :2. 

14. The spread according to claims 12-13 wherein 

a) the high melting lipids are phytosterols and have a mean size of 15 microns or lower, and 

b) wherein the aqueous phase comprises a non-phytosterd emulsifier. and a non-high melting, non-phyto- 
sterol lipid, the w/W ratio of the non-phytosterd lipid, to the high melting phytosterd bdng less than 1 :6. 

1 5. The spread according to daims 11-14 wherein the f^ phase ranges from 0 to 40 wt. % of said spread, and wherein 
the aqueous phase constitutes from GO to 100 wt. % of the spread. 

1 6. The water continuous spread of daims 11-15 wherein the aqueous phase includes from 5 to 50 wt. % high melting 
npid& 

1 7. An edible, fat continuous spread according to daim 6 comprising a continuous fat phase constituting from 1 5 to 80 
wt. % of said spread and a discontinuous aqueous phase constituting from 20 to 85 wt. % of said spread. 

18. The fat continuous spread according to daim 1 7 wherein the fat phase indudes a structuring lipid selected from the 
group consisting of a) high melting lipids and b) lipids which are not high melting. 

19. The fat continuous spread according to daims 17-18 wherein tfie structuring lipid is sdected from tiie group con- 
sisting of hydrogenated dl. or intere^erified oil. or fractionated oils, or non-hydrogenated. non-interesterified non- 
fractionated hardstock or hydrogenated hardstock fat, or interesterified hardstock fat or hydrogenated hardstock 
fat 

20. The fai continuous spread according to daims 1 7-1 9 wherein the aqueous phase indudes from 5 to 50 wt % phy- 
tosterols. 
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21. The fat continuous spread according to claims 17-20 wherein the fat phase includes a structuring agent selected 
from the group consisting of hydrogenated and/or esterified phytosterols. free phytosterols, waxes in particular 
waxes from aliphatic long chain fatty acids. 

s 22. The fat continuous spread according to claims 17-21 wherein the aqueous phase includes dispersed therein a fur- 
ther fat phase. 

23. The fat continuous spread according to claims 1 7-22 wherein the continuous fat phase comprises phytosterols. 

10 24. The fat continuous spread accorcfing to claims 1 7-23 wherein the continuous fat phase comprises from 0.5 to 5 wt. 
% high melting lipid based on the weight of the product, and the aqueous phase comprises from 2 to 15 wt % high 
melting lipid based on the weight of the product. 

25. A method for preparing an aqueous dispersion or suspension of high melting lipid comprising mixing together a 
IS molten high melting lipid, molten surfactant, and water under shear. 

26. The method according to claim 25 wherein said shear is provided by a turbo mixer, a colloid mill, a ball mill or a 
homogenizer. 

20 27. The method according to claims 25-26 further comprising concentrating the suspension or dispersion. 

28. A process for making a spread comprising dispersing a liquid oil into an aqueous dispersion of high melting lipid to 
form a first dispersion and then dispersing said first dispersion Into a high melting lipid-containing oil phase. 

ss 29. The process according to daim 28 wherein the continuous oil phase comprises 1 -25 wt % high melting lipids, the 
aqueous phase comprises 1 -25 wt % of one or more high melting lipid and the continuous oil phase comprises 25- 
95 wt % of the spread and the internal oil phase comprises from 0 to 70 wt % of the spread, the aqueous phase 
comprising 0 to 75 wt % of the spread. 

30 30. The dispersion according to claim 4 wherein the high melting lipid is a chemically modified sterol. 

31. The dispersion according to claim 30 wherein the chemically modified sterol is B sitostanol. 

32. A fat based food product comprising an aqueous dispersion or suspension including: 

3S 

a) one or more high melting lipids having a mean size of 15 microns or lower and 

b) a non-sterol emulsifier, the w/w ratio of emulsif ier to high melting lipid in said aqueous phase being less than 
12, 

40 wherein the fat used in the product is a fat comprising at least 30 wt % preferably at least 45 wt % of PUFA rich 
triglycerides, calculated on the total weight of the fat present In the product 

33. A fat based food product comprising an aqueous dispersion or suspension including: 

45 a) one or more high melting lipids having a mean size of 1 5 microns or lower and 

b) a non-sterol emulsifier. the w/W raUo of emulsifier to high melting lipid in said aqueous phase being less than 
1:2. 

wherein the fat In the food product conprises butterfat and the total amount of phytosterd is in the range of 5-15 
so wt.%. 



55 
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